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L. S. 

> 

iber hicce prima vice , infcio Auftore , & 
ipfo hoc agre ferente , e ditus fuit Canta- 
hrigia anno 1707. 
Secunda vice in lucem prodiit Londini 1722 ; fed 
in flatu perfcftiore , /// quis facile pcrcipiat , »0» 0- 
mnino* fccium abdicaffe- virum Celeberrimum ; orda 
propofitiom m mn tantum mutatus cft , fed in ipjis 
folutionibus & demonftrationibus correftionet multa re- 
periuntur , non nifi ipfi Auftori tribuenda. . 

Secundam hanc editionem fecuti fuimus , adjecto 
tamen monito prima editioni prapofito , & in fecunda 
fuppreffo. Singulasque fchedas totius operis , ab alio 
jamcorreftasyipfi \antequam praelo fnbjicercntur, exami- 
navimus & legimus. 
Nihil in laudem operis' dicam , nowen Auftoris in tituio 

kgitur , & hoc quidem fatis efl. Non ego editionem 
dirigere fufcepifjem, nifi librwn magni facerem , jam 
ctiam quid de ipfo fentiam cxpficavi fatis in Prdfa~ 
tione ad Specimcn Commentarii in hunc ipfum ; quod 
Specimen babetur ad calcem libelh noftri cui titulus 
Mathdeos Univerfalis Elcmenta. 

* 2 Qm 




PRiEFATIO; 



Cum Newtoni Arithmetica primum in lucem prodi- 
ret 9 adjecerat Editor , propter convenientiam mate- 
ria ,HalleiiMethodtm extrahendi radices JEquationum^ 
defumtam ex Transaftionibus Phi/ofophicis Socictatis Re- 
gia Londinenjis ; Nos hoc exemplum fecuti , non tan- 
tum hoc fe Hallei fcriptum , fed omnia adjecimus , qua 
in diftisTranfattionibusrepmunturi& qua nobis ad New- 
toni librwn illttftrandum uti/ia vifa funt. Qua An- 
glico fcrmone confcripta erant latine reddidit virRev. 
Joh. Petr. Beritard, viri Ce/eberrimi Jacobi Bernard, 
in hac noftra Academia Batava Profcffm'is Phi/ofophia 
& Mathcf dignijjimi & CoJ/ega noftri dum vivcret 
coujuuflijdtmi , ft/ius. 
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M O N I T U M 

PRIM£ EDITI0NI PR&MISSUM. 

A D 

LECTOREM. 

• 

UM poft haud paucos Do&orum Viro- 
rum in Arte Analytica tradenda labores 
Liber aliquis materia plcnus , mole par- 
vus, in regulis neceflariis brevis , in exemplis ' 
certo confilio cleclus longus , & primis Tyro- 
num conatibus accommodatus etiamnum defi- 
derari videretur ; interque xim&u* noftra Acade- 
mica hujufmodi Tra&atus M. S. publicas Profef- 
foris Mathematici tunc temporis Celebcrrimi 
Pnclectiones , triginta fcre abhinc annis in Scho- 
lis habitas continens , mihi ftatim occurreret ; 
Dedi Operam ut Libellus iftc imperfeftus licer, 
& currente calamo pro officii urgcntis ratione 
compofitus , nec prado ullatenus deftinatus , ta- 
men in ufum ftudiofe juvcntutis nunc in pu- 
blicum prodiret. In quo quidem Quaeftiones 
haud paucx e variis Scientiis addudtas multipli- 
cem Arithmeticx Ufum fatis oftendunt. Ani- 

* 3 mad- 
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madvertendum tamcn Conftrudtiones illas iivc 
Geometricas five Mcchanicas prope flnem ad- 
pofitas invcniendis folum duabus tribufve Ra- 
dicum figuris prioribus, uti fuo loco dicitur, 
infervire : Opus enim Cl. Autor ad umbilicum 
nunquam perduxit , Cubicarum iEquationum 
Conftru&ionem hic loci tradidifle contentus ; 
dum interea in animo habucrit Biquadraticarum 
aliarumquc fuperiorum poteftatum Conftruclio- 
nem methodo generali exponendam adjicere, & 
qua ratione reliqux Radicum Figurae eflent ex- 
trahendac figillatim doccre. Cum autem fummo- 
Viro hifce minutiis poftmodo vacarc minime 
placuerit, defettum hunc aliunde fupplcrc volui; 
atquc cum in fincm generalcm planeque egrc- 
giam Cl. Hallcji iEquationum Radiccs cxtra- 
hcndi mcthodum ex Aclis noftris Philofophicis r 
exorata prius utrobique venia, huc transfercn- 
dam judicavi. Vale Leclor , & conatibus noftris 
fave. 

G. W. 

Dabam Cantabrigne 
II i Mii. 
AD.MDCcva. 
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ARITHMETICA UNIVERSALIS, 

S I V E 
D E 

COMPOSITIONE et RESOLUTIONE 

ARITHMETICA 

l I B E R. 

Omputatio vcl fit per numeros ut jn vulgari Arith» 
mctica , vcl pcr fpecies ut Analyftis mos eft. Utraquc 
iifdcm innititur fundamcntis,& ad candcm mctam colli- 
mat: jfritbmctica quidcm definite & particulariter, Al- 
gehaica autem indefinite & univerlalitcr j ita ut enuntiata fcrc omnia 
qux in hac computatione habentur,& praefertim conclufioncs,77^o- 
remata dici poflint. Verum Algebra maximc prsecellit quod cum in 
Arithmetica Quxftiones tantum refolvantur progrediendo a datis ad 
quxfitas quantitates, haec a qusefitis tanquam datis ad datas tanquam 
quarfitas quantitates plcrumquc regreditur ; ut ad conclufionem ali- 
quam, fcu uEquationem, quocunque demum modo pervcniatur , ex 
qua quantitatem quacfitam eliccre liccat. Eoque pafto confiduntur 
dimcillima Problemata quorum refolutiones ex Arithmctica fbU fru- 
ftra peterentur. Arithmctica tamen Algcbrx in omnibus ejus opcra- 
tionibus ita fubfervit,ut non nifi unicam perfectam computandi Scien- 
tiam conftituere vidcanturj & utramquc propterea conjunctim ex- 
plicabo. 

Quifquis hanc Scientiam aggrcditur, imprimis vocum & notarum 

A % fignifi- 
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fignificationcs intclligat, & fundamcntales addilcat opcrationcs, Acf-- 
ditionem nempc, Subduc"Honcm , Multiplicatioaem , Divifioncm , 
£xtrai5cionem Radicum , Reductioncs fra&ionum & radicalium quan- 
titatum, & modos ordinandi terminos itquationum, ac incognitas 
quantitatcs (ubi plures funt) exterminandi. Deindc has opcrationcs, 
rcduccndo Pioblemata ad jcquationcs , exerceat j & ultirao naturam 
& rcfolutioncm x*quationum contemplctur. 

De Vocum quarundam & notarum fignificatione. 

Pe r Numerum non tam multitudincm unitatum quam abftra&nm 
quantitatis cujufvis ad aliam cjufdem gencris quantitatem qiue 
pro unitate habetur rationem intelligimus. Eftque triplcx j integcr, 
fractus&furdus : Intcger quem unitas metitur , Fraclus quem unitatis 
pai-sfubmultiplexmetiturj&^W/acui unitas eft incommcnfurabilis. 

Intcgrorum numerorum notas (o, i, a, 3, 4, c, 6, 7, 8, p,) & 
notarum, ubi plures intcr fc ncctuntur , valores ncmo non intcl- 
ligit. Quemadmodum vero numeri in primo Toco antc unitaten», 
five ad finiftram , (cripti dcnotant dcnas unitates , in fecundo ccntc- 
nas , in tertio millenas , &c . Sic numeri in primo loco poft unr- 
tatcm fcripti dcnotant dccimas partcs unitatis , in (ecundo centefimas, 
in tertio millefimas,&V.Hos autcm diciraus Fra&os Decimaks quod 
in ratione dccimali pcrpetuo dccrcfcant. Et ad diftingucndum intc- 
gros a decimalibus interjici folet comma, vel pun6hmi, vcl ctiam 
lineola. Sic numerus 7&\f6% denotat feptingentas triginta duas 
unitatcs,una cum quinque decimis, fex centefirais, & novcm mifle*- 
fimis partibus unitatis. Qui & fic 732,156*9, vel fic 732.569, vd 
etiam fic 711156% nonnunquam fcribitun Atquc ita numerus 
fji 04*208 5, denotat quinquaginta fcptem mille , centum & qua- 
tuor unitatcs; una cum duabus dccimis, oclo milicfimis, & tribus 
dccimis millefimis partibus unkatis. Et numerus o"*o6*4 dcnotat fcx 
centefimas & quatuor millefimas partcs. Surdorum & aliorum fi«&. 
&orum notac in (equentibus habcntur. 

Cum rei alicujus quantitas ignota eji vel indeterminate fpeclatur, ita 
dtper nunteros mn liceat exprimere , folemus per fpecicm aliquam feu 

literam 
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tyeram- dcfgnare. Et fi quando cognitas quantitatcs tanquam indeler,- 
mimtas fpe&cmus , difcriminis caufa defignamus initialibus Alpha- 
betx literis a, b, c y d, & incognitas finalibus z, y, x, &c. Aliqui 
pro cognitis fubftituunt confonantes vel majufculas literas, & voca- 
lcs vel minufculas pro incognitis. 

Quantitates vel Affirmativae funt feu majores nihilo , Vil Negativas ' 
fcu nibih minores. Sic in rcbus humanis poflHfioncs dici poflunt bo- 
na affirmativa, dcbita vero bona ncgativa. Inquc moru locali pro- 
grcfllis dici potcft motus affirmativus, & regrefltis motus negativus, 
quia prior auget & poftcrior diminuit ker confe&um. Et ad cun- 
dem modumin Geomctria, fi linea verfus plagam quamvis ducta pro 
affirmativa habcatur, ncgativa crit qiKe verfus plagam oppofitam du- 
citur. Vcluti fi A B dcxtrorfum ducatur, & BC finiftrorfum; ac Tab. E 
AB ftatuatur affirmativa tunc BC pro ncgativa habcbitur, co quod Fig. I* 
intcr duccndum diminuit AB; rcdigitque vcl ad brcviorem AC, 
vcl ad nullam fi fbrte C inciderit in ipfum A,vel ad minorem nul- 
la fi BC longior fucrit quam AB de quaaufcrtun Negativa quan- 
ritati dcfignandas fignum — , vlffirmativa fignum + prxfigi lblct.' 
Signum * incertum eft , & fignum ± ctiam inccrtura fcd priori con- 
tranura.. 

In aggregato quantitatum nota +Jtgmfcat qnantitatcm fuffixam efe 
cxteris addendam fc? nota — effe fubduccndam. Et has notas vo- 
cabuli* plus & minus exprimere folemus. Sic 2 + 3 , fivc 2 plus 3; 
valet fummam numerorum 2& 3 , hoc cft ?. Et 5-^-3, five j mi* 
nus 3, valet diflerentiam quae oritur fubduccndo 3 a f, hoc eft 2; 
Et_ j + 3 valet difierentiam quae oritur fubducendo 5-^3, ho« 
°^ — 2 - ^6 — 1 + 3 valet 8. Item a+b valet fummamquantii 
tatum a & b: Et a — b valet differentiam , quac oritur fubducem 
do b ab a. JLta-~b+c valet fummam iftius diffefcntias & quantu 

tatis c. -9*±&.a J ix; f,M t , & c &s tom«+b valcbit 7 & a b$ 

&a — b+c 11. Item za + ia valet $- Et xb — %a b+ia 

valet %b+ai nam xb — b valet 2*& — 2*1+3* valet a, quorunr 

aggregatum eft 2 b + a. Et fic in alii* . Hac autem notrc + & 

cuntur Signa. Et ubi ncutrum initiali quantitati praefigitur fignum 
+ fubintclhgi debet. A j M ur> . 
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Multiplicatio propric dicitur qux fit per numeros* integros , ut- 
potc quxrenio nova:n quantitatem toti -s majorern quanHtatc multi- 
plicanda quotics numcrus multiplicans fir maior unitatc. Scd ap:io- 
ris vocabuli dcfcclu Multiplicatio ctiam dici iblet qua* fit pcr frvctos 
aut furdos numcros ; quxrendo novam quantitaicm in ea quacunquc 
rationc ad quantitatem multiplicandam quam habct multiplicator ad 
unitatcm. Ncque tantum fit pcr abftra&os numcros iid rtiatn pcr 
concrctas quantitatcs, ut per lincas, fupcrficics , motum localcm, 
pondera,&V. quatcnus hx ad aliquam fui gcneris notam quantitatem 
tanquam unitatcm relatx, rationcj, numerorum exprimcre pofllmt, 
&c viccs fupplcrc. Qucmadmodum fi quantitas A multiplicanda fit 
pcr lincam duodccim pcdum, poiito quod linca bipedalis fit unitas, 
produccntur pcr iftam multiplicationcm 6 A, fivc fcxies A, pcrindc 
ac ii A multiplicuvtur pcr abftrafrum numcrum 6*, fiquidcm 6 A 
fit in ca rationc ad A quam habct linca duodccim pedum ad unita- 
Tab. I. tem bipcdalem. Atque ita fi duas quaivis lincas AC & AD per 
^'fi I" ic multiplicare oportct, capiatur AB uniras, & agatur BC ciquc 
•parallela D E, & A E produ&um crit hujus multiplicationis , co 
quod fitad AD ut AC ad unitatcm AB. Quin ctiam mos obtinuit 
ut gcncfis fcu defcriptio fupcrficici pcr lincam fupcr alia linea ad re- 
ctos angulos movcntcm dicatur multiplicatio iftarum lincarum. Nam 
quamvis linca utcunque multiplicata non poiTit cvadcrc fupcrficics, 
adcoque hxc fuperficici e* lincis gcncratio longe alia fit a multipli- 
cationc, in hoc tamen conveniunt, quod numcrus unitatum in 
altcrutra linca, multiplicatus pcr numcrum unitatum in altcra, pro- 
ducat abftraftum numcrum unitatum in fupcrficie lineis iftis com- 
prehenfa, fi modo Unitas fuperficialis definiatur, ut folet, Quadra- 
Tab. I. tum cujus latera funt unitates lineares. Quemadmodum fi rcfta A B 
F'g- *• conftet quatuor unitatibus & AC tribus , tum rectangulum AD 
conftabit quatcr tribusfcu duodccimunitatibusquadratis ut infpidcn- 
ti Schema patcbit. Eftquc fimilis analogia folidi & ejus quod con- 
tinua trium quantitatum Tnultiplicatione producitur. Et hinc viciifira 
cvcnit quod vocibula dncen, 'contentum , recJan&tlum , quadratum^ 
cubus , tRmen/h , latus , & fimilia qua ad Gcoraetriam fpe&ant, 

Arith- 



Digitized by Google 



N O T A T I O. f. 

Arkhmcticis tribuantur opcrationibus. Nam pcr qnadntum, vcl 
rettanzulum* vcl quantitatem duarum dintenftomtm non fcmpcr intcl- 
ligimus fupernciem,fcd ut plurimum quamitatcm altcrius cujufcun- 
quc generis quxmultiplicatione alianim duarum quantitatum produ- 
citur , & fxpiilime lincam qtiac producitur multiplicationc aliarum 
duarum lineamm. Atque ita dicimus Cubum vcl Parallckpipedum , 
vel quantitatem trium dimenfonum pro eo quod binis multiplicatio- 
nibus producitur, latus pro radice, ducere pro multiplicare j & fic 
in aliis. 

Numcrus fpcciei alicai immediath prafixus denotat fpeciem iltam tc- 
ties fumendam ejfe. Sic za denotat duo a y xb tria 'b, iy x quinde- 
cim x. 

Du<e vel plures fpecies immediate cormexte deftgnant fa&um, feu 
quantitatem qtt£ fit per multiplicationem omnittm in fe inviccm. Sic 
ab dcnotat quantitatcm quae fit multiplicando a pcr£. Et abx dc- 
notat quantitatem quae fit multiplicando a per b, &: fa&um illud 
pcr x. Puta fi a fit i,& b fit 3, & * fit f, tum a b erit 6 & abx zo. 

Intcr qiiantitatcs icfc muloplicantes , nota 4-, vcl vocabulum m 9 
ad factum defigrnndum nonnunquam interfcribitur. Sic 5 x r vcl 5 
in f dcnotat 1 f . Scd ufus harum notarum pnecipuus cft , ubi compofita: 
quantitates fefc multiplicant. Veluti fi y — zb multiplicet^ + £, 
tcrminos utriufque multiplicatoris lincola fuperimpofita connefrimus 8c 

fcribimus y. — zbmy+b, vel y — tb*y+b. 

Divisio propric* cft quae fit per numeros intcgros quaercndo no- 
vam quantitatem totics minorem quantitate dividcnda quotics unitas 
frt mmor Divifbre. Sed ob analogiam voX etiam ufurpari folct cum 
nova quantitasinratione quacunque ad quantitaeefn dividendam quae- 
ritur quam habet unitas ad diviforem; five divifor jllc fit fra&us auc 
mrdus numenw aut alia cujurVis generis quantitas. Sic ad dividcn- »j* AB j_ 
cium lirieam ae ^rWm AC, cxtftentc AB unitatr jagcnda eft pig. y 
ED paraHela C B, & erit AD Quotiens. Imo & Divifio propter 
ftmilinidinem quandam dicitur cum re6tangulum ad datam lineam 
tanquam Bafem applicatur ut inde nofcatur altitudo. 

Qumtitss infra fttantitatem cum itneola intcrjefta denotat quoturav 

fim 
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Jett qttantitatcm qttct oritur cx divifione fupcrioris* quantitatis pcr iufe» 
riorcm. Sic ~ denotat quantitatcm qux oritur dividendo 6 pcr 1 , 
hoc cft 3 : & ~ quantitatem quae oritur dividcndo j* per 8, hoc eft 

a 

o&avam partem numeri p & — ^lenotat quantitatem qux oritur 

b a 
dividendo a per b ; puta fi a fit i f & b 3, tum — denotat <*. Et fic 
ab — bb b 

• denotat quantitatera quae oritur dividendo ab bb pcr 

a + x 

a+x. Atqueita m aliis. Hujufmodi autcm quantitatcs frafitiones di- 
cuntur 5 parfque fuperior Numcrator , ac infcrior Denominator. 
Aliquando Divifor quantitati divifie , intcrjecto arcu , praefigitur. 

axx 

Sic ad defignandum quantitatem quac oritur cx divulonc per 

axx a +b 



a — b, fcribi poteft a — V) 

a+b 

Etfi multiplicatio pcr jmmediatam quantitatum conjun&ionem dc- 
notari folct, tamcn nuinerus integcr ante numerum fractum dcnotat 
fummam utriufquc. Sic \~ denotat tria cum femifle. 

Si qttantitas feipfam multtpHcet 9 numerus fa8orum,compendii grattOy 
fttjfigi folet. Sic pro aaa fcribimus a* 9 pro aaaa fcribimus <r», pro 
aaaaa fcribimus a\ & pro aaabb fcribimus a* bb vel aH*. Puta 
fi a fit f & b fit x, tum erit 5 * c x j* fivc nj, fic a* erit f x f * 
j* * f fivc 6if , atque * J £ l erit f xfxfxixi five coo. Ubi nota 
quod numcrus inter duas fpccics immediate fcriptus , ad prioreni 
femper pertinet. Sic $ in quantitate a* bb non denotat bb ter ca- 
piendum efle fed a in lc bis ducendum. Nota etiam quod hae quan- 
ritates tot dimenfiqpum vel poteftatum vcl dignitatum eflc dicuntur quot 
fe&oribus (eu quantitatibus (e multiplicantibus conftant, & nume- 
rus fumxus vocatur Indtx potcftatum vel dimrnfinmim. Sic a a eft 
duarum dimenfionum vel poteftatum, & a> trium, ut indicat fuffi- 
xus numcrus Dicitur ctiara aa quadratum, cubus, <r» q Ua - 
draro-quadratum, at quadrato-cubus , a 6 cubo-cubus, at quadrato- 
quadrato-cubus, & fic porro. Et quanuus a ex cujus in fe muld- 
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plrcationc hae poteftatcs gcncrantiir dicitur carum Radix , ncmpc ra- 
dix quadratica quadrati a a , cubica cubi &c. 

Cum autem radix per fcipfam multiplicata produeat quadratum, 
& quadratum illud iterum pcr radiccm multiplicatum producat cu- 
bum , &c. erit (cx definkionc Multiplicationis) ut unitas ad radi- 
ccm, ita radix ad quadratum, & quadratura ad cubum, &V. Adeo- 
que quantitatis cujufcunque radix quadratica crit mcdium proportio- 
nalc intcr unitatem & quantitatem illam , & radix cubica primum c 
duobus medie proportionalibus, & radix quadrato-quadratica pri- 
mum e tribus , & fic praeterea. Duplici igitur affe&ione radices in- 
notcfcunt, tum quod feipfas multiplicando producant fuperiores po- 
tcftatcs , tum quod fint e mediis propoitionalibus intcr iftas poteftatcs 
& unitatcm. Sic numeri 64 radicem quadraticam efle 8 & cubicam 
4, vcl ex eo patet quod 8*8 & 4*4*4 valeant 64 , vel quod 
fit 1 ad 8 ut 8 ad 64, & 1 ad 4 ut 4 ad 16* & 16 ad 64. Et hinc 
fi linex alicujus A B radix quadratica cxtrahenda cft, produc eara Tab. 1 
ad C ut fit BC unitas, dein fupcr AC dcfcribe femicirculum , & Fi 8- «■ 
adB crige perpendiculum huic circulo occurrcns in D, eritque BD 
radix, quia media proportionalis cft intcr AB & unitatem BC. 

Ad deftgnandam radicem alicujus quantitatis prafigi folet nota V fi 
radix ftt quadratica , cj? V 2 : Si ftt cubica , V 4 : Si quadrato- 
quadratica, &c. Sic V 64 dcnotat '8; & Vj: 64 denotat 4; & 

V a a denotat a ; & V a x dcnotat radicem quadraticam ex a x ; & 

V 5 : 4<axx radicem cubicam ex 4 axx. Ut fi a fit 3, & x 12 j tura 

V ax crit v'36, fcu 6; & S}:+axx crit V 2: 1718, fcu 11. 
Et hae radices ubi non licetextraherc dicuntur furda quantitates 9 ut 
Vax-, vel furdi numeri , ut fn. 

Nonnulli pro defignanda quadnuica potcftatc ufurpant q, pro cu- 
bica c, pro quadrato-quadratica q q, pro quadrato-cubica q c , &c. Etad 

tur ^7, yff, ^ q q, &c. Et pro radicc cubica ex a b b— x> fcribitur v' ff ; 
abb — xK Alii alias notas adhibcnt, fcd quse jam fere exolcverunt. 

Nota — defignat quantitates hinc inde sequales effe. Sic x = b de- 
fignat x aequalein eflc b. 

B . Nota 
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Neta : : Jignijieat quantitates hinc indt proportionalcs eJTc. Slc 
t. b : : c. d t fignificat efle a ad b ut c ad d. Et a. b. e : : c. d. f cfle 
a>b & e inter fe ut funt c , & / intcr fc refpe&ive, vcl efie a ad 

# ad d & * ad / in cadem ratione. 

Deniquc notarum quse ex his componuntur intcrprctatio pcr Ana- 
logiam facile innotclcit. Sic cnim \ a l bb denotat trcs quartas par- 

tcs ipfius «3 b b> & 5 - j-ter— ,& 7 V a x fcptics /rt x. Itcm-^- x dcnotat id 
quod fit multiplicando x pcr — , & 1 & quod fit mul- 

tiplicando Z' pcr — ~^-r hoc cft per Quotum exoitum divifionc 
1 r +a+$e . 

fee per 4^+9?; & ~- Va x id quodfit multiplicando v*<i* pcr 

1 a l _ -7\ r ax ,_ _ _ 8.1 Vd .y 

-— i & quotum cxortum divifionc 7 / <f * pcr c j & — — -7— 

quotum cxortum divifionc 8av'f* per fummam quantitatum 

ia+^cx. Et fic ^^^7J dcnotat quotum cxortum divi- 

2 a x x xi 

fionc difTtrentix3«.v^ — x* per fummam a + x, & V - — - - — 

_ "1(1 XX — — x^ 

radiccm cjus Quoti, & za + $c 4 2 — id quod fitmul- 

tiplicando radiccm illam pcr fummam 2 a + 3 c . Sicetiam <\aa+bb 



denotat radicemfummarquantitanjmi aa &bb& V' s a + 4- bb 

• za* 

radiccm furnma: quantitatum \a & <\aa + bb, & -- 



z 

Vi„ + vT7«+T* radiccm illam multiplicatam pcr — — — ' 

. <3 Z Z 

Et fic in aliis. 

Caetcrum nota quod in hujusmodi complcxis quantitatibus non 
opus cft ad fignificationcm fingularum htcrarum fempcr attcndcrc ; 

fcd 
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fed fufficit ingcncrctintumintclligcrc, e. g. quod \ 7 ±a+ V\aa +bb 

0 _ 

fignificat i-adicem aggrcgati ±a + 4 \ aa + bb\ quodcunquc tan- 
dem prodcat illud aggrcgatum cum numcri vel lincae pro litcris fub- 

a- a • j ^<J + V>aa+bl r . c 
ftituuntur. Atquc lta quod —2 fignincat quotum 

cxortum divifionc quantitatis Vl a + V\ aa + bb pcr quantitatcm 
a — V a b , perinde ac fi quantitates illse fimpliccs cflent & cogni- 
tae, ctfi quacnam fint impraefentiarum prorfus ignoretur, & ad fin- 
gularum partium conftitutioncm aut fignificationcm ncutiquam attcn- 
datur. Id quod monendum cflc duxi ne complcxionc tcrminorura 
Tyroncs quafi conterriti in liminc hxreant. 

DE ADDITIONE. 

^^Tnmerorum, ubi ntm funt admodum comftfiti^ Additio pcr le 
iA» manifcfta cft. Sic quod 7 & 9 fcu 7 + 9 faciunt 16, & quod 
1 1 + 1 y faciunt 26" prima frontc patet. At in magis compoftis opus 
peragitur fcribendo numeros ferie defcendente fc? fummas columnarum 
fgillatim colligendo. Quemadmodum fi numeri 13^7 & 171 
addendi funt, fcribe alterutrum 172 infra alterum 1357 ita 13^7 
ut hujus unitatcs 2 alterius.unitatibus 7 fubjiciantur, cxte- 172 
rique numcri numeris correfpondcntibus , nempc dqu' 7 dc- ifip 
nis f, & ccntenus 1 ccntenis 2. Tum incipiendo ad dex- 
tram , dic 1 & 7 faciunt 9 qucm fcribe infra. Itcm 7 Sc f faciunt 
11, cujus poftcriorem numerum 2 fcribe infra, priorem vcro 1 
aflerva proximis numeris 1 8c 3 adjicicndura. Dic itaque prsetcrea 
1 & 1 fociunti. cui 3 adjejftus fkit f, &: fcribc y infra, & mane- 
bit tantiim 1 prima figura fupcrioris numcri, qux etiam infra fcri- 
bcnda cft , 8c fic habebitur fumma 1 f 29. 

Sic numcros 87899 + 1340; + 88f + 1920, quo inunam fum- 
mam redigantur, fcribe in ferie defcendcnte ita ut unitatcs unam co- 

B: . lu- 
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lumnam, dcni numcri aliam, ccnteni teitiam, millcni 87899-. 
quartam conftituant , & fic praeterea. Deinde dic f + 3 134'* 3 
valent 8, & 8 + 9 valent 17, fcribeque 7 infra, & 1 1910 
adjice proximis numcris diccndo. 1 + 8 valcnt 9,9+1 88jT 
valcn:: 1 1 , ac 11 + p valent 10 : Subfcriptoque o , dic 104107 
itcrum ut antc 1+8 vaUnt 10, 10 + 9 valent 19, 19 
+ 4 valcnt 13, & 2.3 +8 valent 51, adeoquc afTcrvato 3 fubfcri- 
bc 1 ut ante & itcrum dic 3 + 1 valent 4, 4 + 3 valcnt 7, & 7 
+ 7 valcnt 14. Quare fubfcribc 4, dmuoque dic 1 + 1 valcnt 2, 
& 1 + 8 valcnt 10, qucm ultimo fubfcribc, & omnium fummam 
habcbis "104 107; , 

Ad eundcm modum numcri dccimalcs aJduntur ut S l ^°7 
in anncxo paradigmatc vidcrc cft. 22U2 

/« terminis jllgcbraicis Additio fit connctlcndo quantitates addendas 
cum fignis propriis , &f injuper unicndo qu<e poffmtt uniri. Sic a &C k 
faciunt a + b ; m a & — £ faciunt * — £ ; — a 2c — £ faciunt — 4 

— £ ; 7 4 & p a faciunt 7 <» + 9 « ; — a \' ac & b \f ac faciunt 

— aVac + bVac vcl b *t ac — a V ac t nam pcrindc cft quo 
ordine fcribantur. 

Quantitates ajjirmativ* qua ex parie fpccicrum cor.vcniunt , uniun- 
tur addcndo numcros pnefixos quibus fpccics multiplicantur. Sic 
7* + p<* faciunt \6a. Et 11 bc¥ifbc faciunt i6bc. Itan 

2— + f — faciunt g -f-, & 1 V * c + 7 /<*f faciunt p V *r, 



8c 6 V ab — xx + j<Jab — xx faciunr i$Vab — xx. Et ad 
cundem modum 6 . v' 3 + 7 v' 3 faciunt 13 V 3. Quinctiam a >/ac 

+ b>f ac faciunt a + b V ac, additis ncmpc a & b tanquam ficflent 
numeri multiplicantes V a c. Et fic 2 a+ 3 <• V ^ — ^ + x + 5 <* 

' a+T faciuntya + ^c/ tf + ^ — eo quod 1* + Jt 
& 3« faciant fa+\c 

Fraclic- 
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Tractipm affirmath-* quarum idem ejl denominator uniuntur ad- 

dendo numcratores. Sic j 4- | faciunt », & + 111 c. 

b b 

cmm — & j-^-^ JSRKfaw^TSp» 7- + ^ 



faciunt 



Negativa fuantiiates eodem modoadduntur ac amrmativae. Sic — z 
& _ 3 feiBK - f ; - ±L* 8c - ficiunt - fi^y _» .v 

& — £ * faciunt — a — b V ax. Ubi vero mgatha quanti- 
tas affirmativ* adjicienda ejt, oportet affirmativam ncgativa dimi- % 

_ . _ . ii<ix . Aax lax 

nuere. Sic 3 8c — 1 faciunt i; -y- & — 2y- faciunt 

—afac&btf acfaciunti' — a f ac. Et nota quod ubi ncgativa 
quantitas excedit «ffirmativam, aggregatum exk negativum. Sic z 

& — 3 faciunt -* 1 j & ii_ faciunr— a c z 

6f — 7 v'a<: faciunt — f / <m 

Inadditione aut plurium aut magis compofitarum quantitatum , 

convenit obfcrvare formam operationis fupra in additionc numcro- 

rum cxpofitam. Quemadmodum fi 17 ax— 14 a + & 4 * + 1 ~ 8 

ax&ja — 9 ax addendae funt, difpono eas in ferie dcfcendente ita 

fcilicet ut tcrmini maxime affines ftcnt in iifdcm columnis. Ncmpe 

numcri ? & x in um coiumna , fpecics — 14* & 44 & ya 

in alia columna, atquc fpecics 17 ax 8c — 8 

ax&- 9 ax in tcrtia. Dcin terminos cujuf- _ l *t*'l l **T* 
que columirsc-figiH*tim Mo dlcendo q**I + * 

facumt s quod fubfcribo, dcin ja & 4« fc, — I 

ciunt 1 1 a & infuper _• 14 * focit _, jaquod * - }*+? 

iterum fubfcribo, denique - 9 , * & - % ax faciunt - 17** & 

B 3 infu- 
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in/uper i 7 a x facit o. Adeoque prodit fumma — 3 a + f. 
Eadcm mcthodo rcs in iequcntibus exunplis abfolvitur. 

xxx + 7* ntt-ji/ac -4*>L +6sri + t 

7x + pa tfbc + ztfac + " c . * — 7 / 3 + • 



i^x+i^d z.6bc — f\Tas ^j^- /$+J 



- 6** + |* aay + %a* - — 

f x * + jx — — \aay + a* 



* -- x\aay + 3«? -.11 

fX* + 2<*X* 



i- 3X* - 2*X» 


+ 


%\aifaa + 




- + J^X» 




10 a* \f aa - 


XX 


-4*xi 




7 aa + 


XX 


* + 


+ 


aijaa + 


XX 



DE SUBDUCTIONE. 

Numerorum non nimh compofttorum inventio etiam Di/Jcrcntiae 
per fc patet. Quemadmodum quod 9 de 17 relinquat 8. At 
in magis compofitis Subductio fieri folct fubfcribendo numerum abiati- 
vum ^ ftgillatim auferendo figuras inferiores de fuperioribus. Sic ad 
aufercnJum 6*3^43 dc 781779, fubfcriptoo^j^dic jde 
p relinquit 6 , quod fcribe infra : Dcin 4 dey relinquit 3 7^79 
quod pariter fcribe infra : Tum f de f relinquit o quod . °^ r 4* 
itidcm fubfcribc: Poftca 3 de 2 aufercndum eft, fcd 7 l 9°}6 
cum 5 fit majus, figura 1 a proxima figura 8 mutud 

fumi 
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fumi dcbet, qua: una cum 2 faciat i 2, iquo aufcrri potcft 3,&reftat 
P,quod infupcr fubfcribe: Adliacc cum pnetcr 6 ctiam i de 8 aufercndum 
fit , addc i ad 6, & fumma 7 de 8 relinquet 1 quod etiam fubfcri- 
be. Dcnique cum in infcriori numcro nihil rcftct aufercndum dc fu- 
pcriori 7, fubfcribe etiam 7,&fic tandem habcs difterentiam 719036. 

Caterhn omnino cavendum ejl ut figttra nttmeri ablativi fuhfcriban- 
tur in locis bomogeneis ; nempe unitatcs infra alterius numcri unita- 
tcs, dcni numeri infia denos, dccimse partcs infra decimas, &c. Si- 
cut in Additionc dictum cft. Sic ad aufcrcndum decimalcm 
ab intcgro 5*47, non difponcs nuraeros hoc modo JJJ. feu\fic 
M o-<, ita ncmpc ut circulus qui locum unitatum in decimali occu- 
pat , fubjiciatur unitatibus altcrius numeri. Tum , circulis in locis 
vacuis fupcrioris numcri fubintcllcftis , dic 3 de o aufcrendum 
cfie, fcd cum nequcat, debct 1 de loco antcriori mutuo fumi ut o 
cvadat 10 a quo 3 aufcrri poteft & dabit 7,quodinfra icri- 
be. Dcin illud 1 quod rautuo fumitur, adjectum 6 facit 
7, & hoc dc fuperiore 0 aufcrcndum efti fcd cum ne- 'j^&tj 
qucat, dcbet itcrum 1 de loco antcriori fumi ut o evadat 
10, & 7 de 10 rclinquct^, quod fimilitcr infra fcnbcndum eft.Tum 
illud 1 adjc£himo facit 1, & hoc 1 de 7 relinquit 6, quod itidcm 
fubfcribe. Deniquc figuras ctiam 5-4, fiquidcm de illis nihil am- 
plius aufcrcndum rcftat, fubfcnbe, & habcbis rcfiduum ^46' 37. 

Excrcitationis gratia plura tum in integris tum in dccimalibus nu- 
mcris excmpla fubjccimus. 
io>3 1673 4^8074 3f'7i 4*»f° 3 3 * oR »7 
if 4 i ic8o oiof i 4 '3t 3,078 2f,74 

131 P3 44886P ai'4 4M"J '182,96 
Siquando major numerus de minori attferendtts efi , oportct minorem 

de wajore auferrt^ £5? refiduo pr<efigere negativum fignttm. Veluti Q. 

aufcrcndum fit 1673 de if^i, e contra aufero 1^41 de 1673, 8c 

reiiduo 1 3 2 pnefigo fignum 

In termmis Algebraicis Subdu&io fit conneSlendo quantitates cttm 

fignis omnibut quantitatis fubducend* rnutatis 9 fc? mfitftr uniendo au* 

pojfunt 
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fojfunt uniri ,pcrindc ut in Additionc faftum eft. Sic+70 de +p a relin- 
quit+pd—7 a five i « ; — ja dc +p <* rclinquit +p 4 + 7 <x fivc 1 <5 4 ; + 7 0 
dc--p <i rclinquit--p <i • -7^1 fivc-- 1 <5^i&- -7<» dc--p<« r€linquit--pfl+7i;fi vc 

— m.Sic 3 — de f — rclinquit t — j 7 / <»r dc z /a c rclinquic 

— - f V ac i J dc J rclinquit \ j — Jdc ^ relinquit Jj — 

. tax . c<*x SaVcx , — \7afcx .. . — ira\Tcx 

de -^r— relmquit ; — .— v — dc . . -7 — rchnqint — — . — - . 

aa , bx . — <*a 

-j-dc— relin<iuit i — £ dc 1« + * rclinquit i<* + b 

~—a + b fivc «fh-i*j:j<r«— - zz + <ir de 3 <*z relinquit 

— ab , aa+ab 

$az — zaz + zz — ac iive zz — ac\ dc - • 

.. . *a+ab — vaa+ab r — aa + zab _ _ 

rclmquit fivc : Et a—x fax 



dea + x(fax rclinquit a + x — a+xsfax fivc zxtfax. Et 
fic in aliis. 

Cacterum ubi quantitates pluribus tcrminis conftant , opcratio pcr- 
inde ac in numcris inftitui potcft. Id quod in fcqucntibus cxcinpli. 
vidcrc cft. 

lix+ja \fbc + zf ac fx* + }x 
jx+pa — \\bc+-j4ac 6xx — }x 



fx—i* i6bc — f)fac fx* —6 xat + J.v 



ax 



V? + J 



DE 
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M ITL TIPLICATIO. 17 
de MULTIPLICATI O N E. 

Numcri quiex Multiplicntioncduorum quorumvis numcrorum non 
majorum quam 9 oriuntur, mcmoritcr addifcendi funt. Vcl- 
utiquod f in 7, facit 37, quodque R in 9 facit fi^c. Dcindcma- 
jorum numcrorum multiplicatio ad horum excmplorum normam in- 
fticuetur. 

Si 7PJ* pcr 4 multiplicarc oportct* fubfcribc 4, ut vidcs. Dcin 
dic, 4 in 5- fhcit 20, cujus pofteriorem figuram o fcribc in- 
fra 4, priorcm vcro 2 rcferva in proximam opcrationcm. Dic 79 f 

itaquc pnttcrca 4 in 9 facit 36, cui addc prxratum 2 & fit 4 

38, cujus poftcriorcm figuram 8 ut antc fubfcribc, & prio- 3K0 
rcm 3 rcfcrva. Dcnique ' dic 4 in 7 facit 28 cui addc pnc- 
diccum 3 & fit 31. Eoque paritcr fubfcripto habcbitur 31S0 nu- 
mcrus qui prodit multiplicando totum 79 j* pcr 4. 

Porro fi 9343 multiplicandus ctt pcr i^ofjfaribe alterutrum 230 J 
infra altcrum 904? ut ante, & multiplica fuperiorcm 
$043 primo per f pro more oftcnfo , & cmcrgcr 4f2if, «jq^ 
dcin pa* o & emergct 0000, tertio pcr 3 fic emerget ^jof 
17129, denique per 2 6c cmcrgct 18080*. Hofquc fic 4fi~if 
cmcrgcntcs numcros in (crie dcfccndentc ita fcribe, ut 0000 
cujufque inferioris ultima figura lit uno loco propior 27129 

fmiltrce quam uhima fupcrioris. Tandcm hos omnes lSo **6 

adde & orietur 208441 1 f, numcriis qui iit multiplican. 

208441 i S 

do torum 9043 pcr totum 230C. 

Decimales numeriycr integros vcl pcr alios dccimales pcrindc mul- 
tiplicantur, ut vidcs in his cxcmplis. 

72,4 p,i8 3,po2f 

2,7f 0,0132 

•^— — — ■ »— ~ 

65*16 2fooo 780^0 

144 8 ^126 i*7°7f 

10036 39025- 



2opp,<J 



137>W 0 o,ofifi3co 

c Scd 



i8 MULTIPLICATlO. 

Scd nota quod in prodeunte numcro tot fcmpcr figur* ad dcxtram 
pro decimalibus alfcindi debent quot funt figura decimales inutroque nu- 
mero multiplicante. Et fi forte non fint tot figune in.prodeunte nu- 
mcro , dcficientes loci circulis adimplendi funt, uthic fit in exemplo 
tcrtio. 

Simplices termini Algcbraici multiphcantur duccndo numeros in nu- 
tneros & fpccies in fpccies ac fiatuendo fatlum Arnrmativum fi ambo 
faclores fint affirmativi aut ambo negativi, Ncgativum fi fecus. 

Sic ta in zb\c\ — za in ~%b facit 6ab; vel 6ba: Nihilenim 
rcfcrt quo ordine ponantur. Sic ctiam t a in — 3 b vcl — la in ib 
facit — 6ab. Et fic tac in %bc c facit \6abcc t fivc \6ab&\ & 
jaxx in— izaaxxfacit — 84<* 3 x*- f & — i6f yin 31 ajf 3 facit — 496 
«<:.)'<;&■— 42 in — 3 V<»z facit nz / az. Atquc ita 3 in — 4 fk- 
cit — 1 1& - 3 in — 4 facit 1 1. 

Fracliones multiplicantur ducendo numcratorcs in numeratores ac 

dcnominatorcs in denominatores. Sic ] in } facit 5 & -j in -^- fa- 
. ac a a . c m . , a c r ac iaey . 

— 707 r • — i\accy* 0 — 4Z . — 3 / az . ■ 

iiz V a z a c ac 

-• & -j x in -j xx facit Item 3 in Jfacit $ utpa- 

tet fi 3 reducatur ad formam fra&ionis \ adhibcndo umtatcm pro 
Dcnommatore. Et fic -~r~ ift * « tacit — . Undc obiter 

j ab o * , -•. 1 o ahx ah o A , 

nota quod — & — £ ldcm valcnt j ut & — j-, — * & —bxncc 

alhbVcx a + b . .. 

non & — — /rx, & fic m alus. 

Quantitates radicales ejufdem denominationis (hoc eft , fi fint ambx 
radices quadraticae , aut ambae cubioe , aut ambx quadrato-quadrati- 
cae , 13 c .) mukiplicantur duccndo tcrminos in fe inviccm fub eodem 
figno radicali. Sic >J 3 in / f facit V ij-,& f ab inV cd facit Vabcd. 

Et 
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a 1 abb 

EttfijayymVijayzfaat V'tfaay*z. Et V— in V-— fa- 

cit V-j^ hoceft» a ~. Et zaSaz in ibVaz facit * Vide 
cc c Cap. O» 

* xx zx . 6 X i 

6abVaazz hoc cft 6aabz. Et 7: — in — ; fracit — — ■ 

— 6x* „ — 4*/a£. — lddvrcx . iiddjtVfabcx. 
hoc cft . Et m — 2 — racit 

Quantitates pluribus partibus conjiantes multiplicantur duccndo 
fingulas unius psirtes in fingulas alterius , pcrindc ut in Multiplica- 
tionc numerorum oftcnfum eft. Sic c — xm a facit ac—ax, & 
aa+zac — bc in a—b facit a* + zaac — a a b — ~ bac+bc c. Nam 
aa + itff — £<r in — ^ facit — aab — zacb + bbc, & in <z facit <»J + 
zaac—abc, quorum fumma eft a^ + zaac w~aab— $abc +bbc. 
Hujus multiplicatioms fpecimen una cum aliis confimilibiis exemplis 
fubjettum habes. • 



aa+ zac-bc a + b 

a—b a+b 



— aab — zabc + bbc ab + bb 

a^+zaac — abc aa + ab 



a* + zaac-aab-'abc+bbc aa + zab+bb 



a+b yy + zay -\aa 

a-b yy — zay + aa 



~ab-bb aayy + %a*y --j<r» 

aa + ab - zay* - \aayy + a*y 

J~ a * -bb + % *y* ~~ i*<*y y 

jrt *« x\aayy + xtfy m*a$ 



C * zax— 
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c ~~ c 

abb 

** + * — 

zax abb aab 

~ v "c 7 

6aax t a* 

- iaV 

c 1 c 

~6aax a* zax r abb aab 

- — + - — r . 



deD IVISI ONE. 

Dtvifto in numeris tnftituitur qu,erendo quot vkibus Diiifor inDi~ 
vidtndo continctur^totiefjue aufercndo , fc? fcribcndo toi/dcm uni~ 
tatcs inOuoto. Idquc itcraib fi opus cft, quavtdiudivifor aufcrri potcft. 

Sic ad dividcndum 63 per 7, qtixie quoties 7 continctur 
in 6% & cmcrgcnt 9 pro quoto pnecisc. Adcoquc 7 valct 
9. Infupcr ad dividcndum 371 pcr 7, prcefigc diviforcm 7, 
6c imprimis opus inftitucns in initialibus,. figuris Dividcndi pn> 
xime majoribus Divilorc , ncmpc in 37, dic quo- 
tics 7 continctur*in 3-?? Refp. j. Tum (cripto f in 7) V? 1 (fl 
Quoto, aufer f xj lcu 37 de 37, & rcftabit 2, cui - - 
adnectc ultimam figuram Dividendi ncmpe 1 , Sc fit 
21 rcliqua pars Dividendi, in qua proximum opus in- -r 
ftitucndum eft. Dic itaque ut antc quotics 7 continc- . . 
tur in 11 ? Refp.»$. Quare fcripto 3 in Quoto, aufer 3 x 7 feu 11 
de 21 8c rcftabit o. Unde conltat f 3 eflc numcrum prxcisc. qui 
oritur cx divifione $7r per 7. 

Atque ita ad dividendum 4-^9^ pcr i;, opus primo inftitucns in 
initiahbus figuris 47 dic quotics contincrur in 47? Rcfp. 2. Scri- 
bc ergo 1 inQiioro, &de 4^ fubduc 2 * a?feu 46, reftatque f, cui 
fubjungc proximum numcrum Dividcndi, ncmpep,©cfit ip infub- 

fcqucns 
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lcqucns opus. Dic itaque quoties 23 continctur in 19? Rcfp. 0. 
Qiiare fcribc o in Quoto; & dc 19 fubduc o * 23 fcu o; 8c reftat 
ip, cui fubjungc ultimum numcrum 8, & fit 19S in proximum opus. 
Quamobrem dic ultimo quotics Z3 continetur in 19$, (id quod cx 
initialibus numcris 2 & ip conjici potcft 

animadvcrtcndo quotics 2 continctur in , X V 4^8 (208^086, &c. 
ip)? Rcfp. 8. Qiiarc fcribc 8 in Quo- . 4 
to & dc 19S fubdtic 8 x 25 feu 184, re- ' ip 
ftabitquc 14 adhuc dividcndus pcr 2$. 00 
Adcoque Quotus erit 208 A. Qiiod fi jj 
hujufmodi fnuftio minus placeat, poflis 

Divifionem in Fracrionibus dccimalibus 

ultra ad libitum profequi, fcmpcr adne- 140 

t"tendo circulum numcro refiduo. Sic 1 38 

refiduo 14 adnc£rc o, fitque 140. Tum 

dic quotics 2.3 fit in 140? Rcfp. 6. Scri- 

bc crgo 6 in Quoto ; & de 1 40 fubduc , 

6 x 23 feu 1 38, & rcftabit 2, cui ad- 200 

nc&e o ut ante. Et fic , opcre ad arbi- 1 84 

trium continuato, cmcrget tandcm Quo- ~i6o 

tus 208,6*086, &c 

Ad eundem niodum fra&io decimalis 46",i) J,f2i8- (0,07639 
^,f2i8 per fra&ionem decimalcm 46, 1 ' ?*2.»7 
dividitur, & prodit 0,07639, 8cc. Ubi 
nota quod in Quoto tot fgur* pro decima~ 
libus abfcindend* funt quot funt in ulumo 
dividuo plures quam in dhifore-: Ut in 
hoc exeraplo quinquc, quia fex funt in 

iiltimo dividuo 0,004370 U una in Di- 
viforc4«,,. . 
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Excmpla plura lucis gratia fubjurorimus. 
P045) 208441 if (ijof. 7M) **>99fi (ip 



18086 
2 7 f8i 



1448 

6p6 
6fi6 



70,18) x?7»99r (*>7* 
10036 

37 6 3f 

3fI26 



aropo 
2^090 



0,0131) 0,05-1 p $ (3,poij- 
296 



1191 
11 88 



264 

660 
660 



• ln terminis Algebraicis Divifto fit refolvendo quicquid ptr multiplU 
cationem conflatur. Sic a b divif. per a dat b pro quoto, 6ab div. 
pcr 20 dat %b\ & div. pcr —2« dat — — 6«£ div. per 2adat 

— %b\ & div. pcr — .2* dat ib. i6abc* div. per zac dat 8£<y. 

— 84«^ div. pcr — uaaxx dat 7<*xx. Item £ div.pcr jdatj. 
« f a a + c — uaccy* . ^aey — jc yy 

n r T' — 8^ ~" *** 4*r- 

« div. pcr 3 dat Ji & viciffim div. pcr \ dat | fcu 3. 



div. per la dat - lfg<>Z ; & viciffim divif pci dat 2«. Item 

c c 

i/if div. pcr V 3 dat Vf. /***</ div. pcr / cddtt / / aU 

pcr 
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pcr Vac dat V aafcua. sl* $faay*z div.pcr /3 f ayydat/ijayz. 

a*bb a* abb nddxVfabcx 

v*-— div. pcr /— datvf . 1 div. per 

cc 1 c c yoaee t** 

v 7 frx — AxJab , 

— ihTe °* ~~l Atqucitarf+^ ✓ «* div. per 

dat V **, & viciffim div. pcr 4 a x dat a + b. . Et —-^ Vax div. 

aTb dat a vcI div * a ^a~~Tb Vax fivc 7+^5 

& viciffim div. per dat a. Cxterum in hujufmodi refolutio- 

nibus omnind cavendum eft ut quantitatcs fint cjufdem ordinis qusc 
ad inviccm applicantur. Nempc ut numeri applicentur ad numc- 
ros, fpecies ad fpecies, radicales ad radicales, Numeratores Fraftio- 
num ad Numeratores ac Dcnominatorcs ad Denominatores , nccnon * 
in Numeratoribus, Denominatoribus,& Radicalibus quantitatcs cu- 
jufquc gcneris ad quantitatcs homogencas. 

Quodfe quantitas dividenda nequeat fic per diviforem refolvi, fuffi- 
cit ubi amtxc quantitatcs funt intcgrx fubfcriberc Diviforem cum 

lincola intcrjeda. Sic ad dividendum ab per c fcribitur ; & ad 
dividendum a+b V cx per a fcribitur a **^ cx ygj l^^^ cx 

Et fic ✓ xx divif per Vcx dat - a x — xx fivc VifT^f- 

V cx cx 

Et aa+ab Vaa—zTx" divif. per V~a~~~~ZTx dat *-*?** 

a—b 

^TIZTx 11 ~* r 4 v 7 dat 3 v 

XJbi verofrabla funt UU quantitates , Duc Numeratorem Dividen- 
dje quantitatis in Dcnominatorem Diviforis ac Denominatorem in 
Numeratorem, ZtfaKus prior crit Numerator, ac pojlerior Dcnomi- 

gator 
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natorQuoti. Sic ad dividendum -j- pcr fcribitur f-, mul- 
tiplicato fcilicct a per d & i pcr ff. Parique rationc J divif. pcr ; 
dat CC ^V** divif. pcr ~ dat -g~* dwif. autcm pcr 

fc f jjgf^** . lf4ly Et ad cundcra modum ^-di- 

ja Vax S-ccVaa—xx * 

vif pcr ' (five per j») dat yj. Et < (five divif. per dat 

~.Et J <liv. per j dat jVEt l div. per ^ dat ';. Et — tfe* 

div. pcr a dat — /f*. EtJ+lVf* div. per JL dac 

i^-tif Vcy . Et * 1~ diviC pcr , Ud <fat J Dir. 

amem per 3 V £ <fat { & ! ** per « /J da ; 

Et fic in aliis. 

Qttantitas ex pluribus terminis compofila dividitur applicando fin- 
gulos ejus tcrminos ad Diviforcm. Sic a a + 5 a x — * * divifurn pcr 

a dat a + 3 * — ~ • At ubi Divifbr ctiam ex pluribus terminis con- 

ftat, divifio pcrinde ac in Numcrk inftitui dcbet Sic ad dividcn- 

dum a* + 2 a a c a a b — 3 abc+bbc pcr a — b 9 Dic quotics a con- 

tinctur in nempc primus terminus Diviforis in primo Dividcn- 
di? Rcfp. aa. Quarc fcribc aa in Quoto <Sc ablato a — b in aa 

fivc *** aab dc Dividcndo, rcftabit 2t?<?f — ^abc+bbc adhuc 

dividcndum. Dic itaquc rurfiis quotics a continctur in z a a c ? Relp. 
2<?<\ Quarc fcribc ctiam zac in Quoto, & ablato <z — /> in zac 

fivc z * c 2 a * c dc prxfato Rcfiduo , rellabit ctiau.num — ahc+bbc. 

Quamobrem dic iterum quotics a continctur in — abc? Rcfp. 

bc. Et proindc fcribc — bc in Quoto, & ablato denuo a — b 

in b c fivc ahc + hhcdc noviflimo Refiduo, reftabit nihil. Qiiod 

indicax Divifioncm pcrachm efTc , prodcuntc Quoto aa+zac — b c. 

Cx- 
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Cxtcrura ut hujufmodi operationes ad forraam qua in Divifione 
fiumcroram ufi furaus dcbit£ rcducantur, termlni tum dividend* 
quantitatis tum Diviforis juxta dimenfiontsliter* alicujusqu* ad banc 
rem maxime idonea judicabitur , in ordine difponendi funt, ita ncmpe 
«t illi primum locum occupcnt in quibus litcra ifta eft pluriraaram 
dimcnfionum, iique fecundum in quibus dimcnfioncs cjus ad maxi- 
mas proximae funtj Et fic dcinccps ufquc ad terminos qui pcr litc- 
ram lftam non omnino multiplicantur, adeoquc ultimum locum oc- 
cupabunt. Sic in allato Excmplo fi tcrmini ordinentur juxta dimen- 
fioncs litcrx a, formam opcris cxhibcbit adjunccum 

a — h ) a ^ll\~l*bc+bbc{aa+%ac--bc 

tf_-~a~aY 

o + zaac — labc 
laac — za bc 

o — abc + bbc 
— abc+hhc + 
o o 

Diagramma : Ubi vidcrc cft quod tcrminus a* five a trium dimen- 
fionum occupat primum locum dividcndx quantitatis, terrainiquc 
taal m ^ uibus a ^uarum dimenfionum fecundum occupat, & 
fic praeterea. Potuit ctiam dividenda quantitas fic fcribi 4' + 
— xbca+bbc. Vbi terraini fecundum locum occupantes , uniun- 
tur aggrcgando faftores litenc juxta quam fit ordinatio. Et hoc mo- 
do fi termim juxtadimcnfionesiitenE b difponcrentur , onus ficut in 
proximo Diagramraatc inftitui dcberet, cujus cxplicationera adnectc 
rc vifum cft. 

— b+a)cbb — (_ £ L + iac 

— aa +zaac ^ — cb + aa. 

cbb — acb " 



— aa +iaae 
~-iac , + iaae 
-r- aa +a> 



Dic 
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Dic quotics — b continctur \achbl Rcfp. —cb. Quarc fcripto 
— c b in Quoto, aufcr — b + a in —cb fcu bbc-abc & rcftabit in 

fccundo loco — taC h. Rcfiduo huicadnc&c, fi placct, quanti- 
— a a 

tatcs in ultimo Ioco , nempc ^ aac & dic «crum quotics — b con- 
tinctur in ~ Rcfp. Quarc bis in Quoto fcriptis, 

aufcr in + fcu ~ fcrcftabitnihil. Un- 1 

dc conftat di vifioncm peraftam eflc , prodeunte Qiioto — cb+iac+aa 
ut ante. 

Atquc ita fi dividcre oportet a a y* — a a c* + y y c* +y° — zy*cc— a & 
— i a* c c — a *y y per yy — 0 a — c c : Quantitatcs juxca literam y ad hunc 

modum ordino, W^Jf)/* >7 — 

• 

Dcin Divifioncm ut in fubjc&o Diagrammatc inftituo. Adjiciun- 
tur & alia exempla, de quibus infupcr obfcrvandum eft quodubi di- 
mcnfiones litcrx ad quam ordinatio fit, non in cadcm ubiquc pro- 
grclTionc Arithmctica fcd pcr faltum alicubi procedunt, locis vacuis 
fubftituitur nota * 



a o 

— aa\ *+ aa ,—a* , t . + iaa +a* 
"—cc)y -2.cc y \^ y - a a £ [y*- cc yy + aacc. 



— cc J — aaccyy 
+ & 
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o 



+ a* 

+ aacc 



yy 

jy—xaficc 
— aac> 



a+b) aa * — bb (a — b 



+ a* 

+ aacc 




o 



o 



o 



o 



yy — tay+aa) f * -i, T aayy+ia*y-\a* (yy+zay-\aa. 



y*—i ayi+ aayy 

o+iayi—^jaayy 
+layi-4 aayy + iaSy 

o — \aayy+ a*y 
— \aayy+ a*y—\a* 



aa+abVz+bb)a* * * * +b'(aa-abVz+bd 



a*+a>b>/z+aabb 

~a>bJz-aabi 
-a*bVz -ziab b - a b* V% 



o 



o 



o 



o 



o 



o 



Aliqui Divinoncm inapiunt ab ultimis tcrminis , fcd codem rcci- 
dit fi inverfo tcrminorum ordinc incipiatur a prioribus. Sunt & alise 
mtthodi dividcndi fcd fadllimam & commodiflimam nofle fufficit. 



t % EXTRACTIO. 

de EXTRACTIONE RADICUM. 

Cvm numeri alicujus radix quadratica cxtrahi debct, is in locis 
altrrnis ,. incipicndo ah unitate , punclis notandus eft j Dein f.gu- 
ra in ^uoto feu Radice fcribcnda cujus quadratum figur* vel figuris 
ante primum ptnElitm aut tequale fit aut proxime minus. Et ablato ilfo 
quadrato , c<etc r<e radicis figura ftgillatim invenientur dividcndo reft- 
dic.tm per duplum radicis eatenus extrr.cl*, & fugulis vicibus auferen- 
do e refiduo illo faclum a figura noviffme prodcunte decuplo preditli 
Diviforis figura illa autli. 

Sic ad extrahcndam radiccm cx 99^6, hnprimis nota cum pun- 
&is ad hunc modum 9'p8'f6. Dcin quaire numcrum p*i8*56 (31.0 
cujus quadratum sequatur primar figuncp, ncmpc 3; 9 
fcribeque in Qiioto. Et de o ablato quadrato 3*3 — 
(cu p, reftabit o; cui adne&c figuras antc proximum op8 
pun£him, nempc p8 profcqucntc opcrc. Tum ne- 61 
gleclra ultima figura 8 , dic quotics duplum 3 fcu 6 > 
continetur in priori p? Rcfp. 1. Quarc* fcripto 1 in 57 fd 
Quoto, aufcr fa&um 1 * 61 fcu 61 de j>8 reftabit 37^6" 

37, cui adneftc ultimas figuras fo", &fict 375*6 rra- . 

merus in quo opus denuo inftitui debct. Quare & o 

hujus ultima figura 6 ncglecta, dic quotics duplum 

21 fcu 61 contincturin 37^ (id quod cx initialibus figuris 6 & 37 

conjici potcft animadvcrtcndo quotics 6* continctur in 37?) Rcfp.6*. 

Et fcripto 6 in Quoto aufcr fachim 6>-6i6 feu 37f6", 8c rcflabit 

nihil. Undc conftat opus pcra&um cffe; prodeunte Radicc $16. 

Atque ita fi radiccm cx 11178791 extrahcrc oportct, imprimis ♦ 
fccta pun&atione quxre numcrum cujus quadratum , (fiquidem id 
ncqucat xquarj)fit proxime minusfiguris 11 anteccdentibus primum 
pun&um , & invenics cfie 4. Nam f /. f five majpr eft quam 
22., & 4x4 five 16 minor. Quarc 4 erit prima figura radicis. Et 
hac itaque in Quoto fcripta, dc zz aufer quadratum 4x4 fcu i6> 
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icfiduoque 6* adjungc dcfupcr proximas *r 17*87*9» (4709,43637 &c. 

figuras 17, & habebitur di 7 , cujus di- 16 

vifione pcr duplura 4 clicicnda cft fecun- T~ 

da figura radicis. Ncmpe , negle&a ul- JJJ 

tima figura 7, dic quotics 8 continetur __? 

in rfi ? Rcfp. 7. Quarc fcribc 7 in Quo- 88-01 

to, & de 617 aufcr facTiim 7 in 87 feu 84681 

6co & relrabit 8, cui adjungc proximas 

duas figuras 87, & habcbitur 88^, cujus 4« »^.00 ■ 

divifionc pcr duplum 47 feu 94 elicicn- 37^7 \ 6 

da cft tcrtia figura. Utpote dic quoties ~T~7~ 
04 ccminctur i» 88? R c fp. c . Quare Iffi ■ 

lcnoc o in quoto, adjungcq«c ultimas . _ 

drtas figuras 91, & habebitur 88701 cu- oco^poo 
jus drvifione per duplum 470 f cu 940 fop.ipo" 

dicienda cft ultima figura. Nempe dic 

quotics^^o continetur in.887^? Rdp. WtpofSQ 
S>. Quarc fcribc p in Quoto, & radiccm ^66169 
habcbis 4700. " 
n~ 73« W 

Cxterum cum faflus „ ^409 feu 8 4 o8. ablatus dc 88791 idfa. 
quat 4„o, «1 ln d,eic ,eft numerum 4709 non efle «dicemnume^ 
11.7879. iWe, fcd ea paulo minorem _____ Et jn 
tlnfque fiimhbus fi veramradicem mag,sappropi«q„are placeaf ™Z 
fequenda crt openatio in decimaiibu, numcn^ Kndo _i 

? fingU ' ,S "^™ 1 ™- ^refidtnf.Tf; 

^^^^ f r tE 

« per divifionem folam ZZ ^^vXt™™?* 1 ; 

rad.cem ad ufquc novcm 6_unTJ^W £ ^™?' 0 ' fi 

quinque priores 4.700T «Sa r US eflit ' 1*%.™ 

1 P iores 47094 cxtraa-j funt, quatuor pofterioas _5, 7 



5» EXTRACTIO 

clici poflent dividcndo rcfiduum 54164 pcr duplum 470^,4^ 

Et ad hunc modum fi radix ex 51976 ad 3' 2 9'76 (181 , jT9 
ufquc quinquc figuras cxtnihi dcbct ; poftquam 1 
figurae punctis notantur, fcribc 1 in Qiioto, ^ 
utpotc cujus quadratum im fcu 1 maximum 229 
cft quod in 3 , flgura primum punctum antccc- 114 
dcnte, continctur. Ac dc $ablato quadrato illo — 
I , reftabit 2. Dein huic 1 anncxis proximis r 76 

figuris 29. Quxre quotics duplum 1 feu 2Con- $61 

tinetur in 11 , & invenics quidcm plufquam 10, 

fed nunquam licet diviforem vcl dccies fumere, 361) 115 (^9 
imo ncquc novies in hoc cafu quia f iclus 9 * 29 
fivc 261 major cft quam 219 undc debcret aufcrri. Quare poric 
tantum 8. Et pcrinJc fcripto 8 in Quoto, & ablato 8x28 fivc 
224 rcftabit j. Huic infupcr anhcxis figuris 76, quarrc quotics du- 
plum 18 feu $6 continctur in 7*7, & invcnics 1, adeoque fcribc 1 in 
Quoto ac dc 5-76 ablato 1 * 361 fcu 361 rcftabit 215. Dcniquc ad 
cacteras figuras elicicndas divide hunc 21 f pcr duplum 181 feu ]6z 
8c cxibunt figunc fp, quibus ctiam fcriptis in Quoto, habcbitur 
Radix i8i,fp. 

Eadcm mcthodo radiccs ctiam e decimalibus numcris cxtrahuntur. 
Sic ex 329,76 radix cft i8,irp. Et cx 3,2976 radix eft 1,8 ifp. 
Et ex 0,032976 radix cft 0,181 Jp. Et fic prsetcrca. Scd cx 32^7^5 
radix cft 5 '7,4247. Et ex 32,976 radix cft 7,74247. Atquc ita cx 
9,98^6 radix cft 3,16. Scd ex 0,998 r6 radix eft 0,9^927^, 
Qucmadmodum c fubjcctis Diagrammis conftarc poteft. - 

3i'f7i°* (f7»4M7» &c. oi9p-8 r 6 (0^09279, &c. 
af 8i 

797 l88 ? 
749 1701 



4 R6d 18460 
4f76 . »7^1 

1148^284(247 19P8) ffp (279 
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Extra&ionem radicis cubicse & alianira omnium, regula gencrali 
comprehcndam , praxi potius intclle&u facili quam expcditx confu- 
lcns, nc moram in eo quod raro ufu vcnict, difcentibus infcram. 
Nimirum tcrtia quteque figura incipiendo ab unitate, primb punclis 
notanda ejl fi radix fit cubica, aut unaqutque quinta fi fit quadrato- 
cubica , &c . Dein figura in £)uoto fcribcnda efi ctcjus maxima pote- 
ftas (boc efi cubica fi radix fit cubica , aut quadrato-cubica fi radix 
fit quadrato-cubica, &c.) aut aquetur figur* vel figuris ante primum 
punclum , aut proxime mincr fit. Et ablata illa potefiate , figura pro- 
xima elicietur dividendo refiduum proxima numeri tcfolvcndi fiqttra au- 
&um y per potefiatem 6>uoti pene-maximam duclam in indiccm maxima 
potefiatis, hoc efi, per triplum Quadratum Qucti fi radix fit cnbica, 
aut per quintuplum quadmto-quadratum fi radix fit quadrato-cubica, 
&c. Rurfufque h numero refolvendo ablata maxima Quoti potcfiatc, 
figura tertia invcnietur dividendo refiduum illud proxima numeri rcfol- 
vendi fignraauclum per potefiatem Quoti penc-maximam duclam in indi- 
cem maxim* potefiatis. Et fic in infinitum. 

Sic ad extrahendam radicem cubicam cx 1 331205-3, numcrus illc 
primo punctis ad hunc modum 12/ 3 12.05-3 notandus eft. Dcindc 
in Quoto fcribcnda cftilla figura 1 cu- 

jus cubus 8, fiquidem acquari ncqucat, i^jirofj (237 

proxime minor fit figuris 1 3 anteceden- — 

tibus primum punctum. Et ablato illo aufcr cub. 8 

cubo rcftabit f, quod proxima numcri 12) rcftat 53 (4. aut 3. 

refolvendi figura 3 au&um, &pcr tri- - . 

plumquadratumquoti 2divifum, qux- aufcr c. 12167 . 
rendo ncmpe quoties 3*4 fcu 1 2 con- 1 f 87) rcftat 1 147-0 (7. 

tincturin j- 3, dat 4 pro fccunda figura . 

Qiioti. Scd cumQuoti 24 prodirct cu- aufcr c. 133 1205-3 
bus 1 3824 major quamqui auferripof- rcftat o 

fet dc figuris 1 3311 antccedentibus fc- 

cundum punctum , fcribi dcbct tantum 3 in Quoto. Tum Qiiotti* 
23 in charta aliqua fcprfim pcr 2 3 multiplicatus datquadratum fi% 
quod itcrum per 23 multiplicatum dat cubum 12 i6~- y Z< hic dc 
13312 ablatus relinquit 1 14.fi quod proxima relolvendi numcri fi- 
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gura 0 au£him , 8c pcr triplum quadratura Quoti 13 divifum , quac- 
' rcndo nempc quotics 3 x p.9 Tcu i ^87 continetur in 1 14^0, dat 7 
pro tcrtia figura Quoti. Tum Quotus 157 pcr 137 multiplicatus 
dat quadratum c6"i6o quod itcrum per 137 multiplicatum dat cubum 
133110^3, & hic dc refolvcndo numcro ablatus rclinquit nihil. 
Unde patct radiccm quxfitam efle 13*7. 

Atqueita ad extrahcndam radiccm quadrato-cubicam cx 364-30810, 
pun&um poniturad quintam figuram , 

& figura 3, cujus quadrato-cubus 243 5(54*30810 (32,1* 

proximc minor eft figuris 364 antc- 

cedentibus punctum iftud , fcribitur in 143 
Quoto. Dein quadrato-cubo 24; dc 405*) 1113 (i 

364 ablato, rcftat 121 quod proxi- 

ma rcfolvendi numcri figura 3 auftum 33 f f 44 3 1 

& pcr quinquies quadrato-quadratum J141880) 1876*38^,0 (f 
Quotidivifum,qua:rcndo ncmpe quo- 

ties f x8i fcu 405- conrinetur in 1113, dat 1 pro fecunda figura. 
Quotus illc 31 in fc tcr ductus efficit quadrato-quadratum 1048^76, 
& hoc itcruTn in 31 ductum emcit quadrato-cubum 35 ff443i ; qui 
a numero rcfolvcndo ablatus rclinquit 287538?. ltaque 31 cft in- 
tegra pars radicis, led non jufta radix, & proinde fi opus in dcci- 
malibus numcris profequi animus cft , refiduum circulo auftum di- 
vidi dcbct pcr quinquies prxdi&um quadrato-quadratum Qiioti , qux- 
rendo quotics f < 1048^76 feu f 141880 continctur in 1876388,0, 
& prodibit tcrtia figura fivc prima decimalis f. Atquc ita aufcrendo 
quadrato-cubum Quori 32,5" dc numero rcfolvcndo ac dividcndo rc- 
fiduum per quinquics quadrato-quadratum cjus,erui potcft quarta fi- 
gura. Et fic in infinitum. 

Cum radix quadrato-quadratica extrahenda ejl , opirtetbis extrabere 
radicem quadraticam, eo quod vaJeat v*»*». Et cum radix cubo- 
(ubica extrahenda ejl, oportet extrahere radicem cubicam & ejus radi- 
dsradicemquadraticam, eo quod */ 6 vaieat v T *xJ : Unde aliqui ra- 
dices Ufce non euho<ul>ic*s fed quadrato-cubicas dixtre. Et idcm in 
aliis radicibus quarum jndiccs non funt numcri primi obfcrvandum 
cft. 
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E fimplidbus quantitatibus Algebraicis cxtraftio radicum cx ipfa 

Notttionc patet Quemadmodum quod Vaa fit a, & quod Vaacc 

fit ac, & quod yJyaacc fit gar, & quod V^a*xx fit jaax. 

#1 V.»^ <i<i a* b b aab 
Atquc ita quod ✓-— „u. — — f fit — * , & quod V-— ^ — fit 5 & 

, qaazz „ laz m , _ _ .,^^ 6 „ 
quod /^iy fit , & quod /| fit |. Et quod ^^- fit 

Yj. Etquod V+aabb fit v 7 **. Quin ctiam quod bsfaacc fcn 

£ in Vaacc valcat * in fivc abc. Et quod } c *£f£f TOleat 

iaz - Q<*rz _ , a+lx ,±bbx* , <*+$* 

a f xi-— fivc < vr . Et quod — valcat — - 

> fb fb 1 # bid<» <; 

a£*# - 24£xx+6"£** 
x fivc — — r — . 

Hxc inquam patcnt fiquidcm propofitas quantitatcs c radicibus ia 
fe ductis produci (ut aa ex. a in a y aacc cx ac in <j c , paacc 
cx $ac in iac 9 &c.) prima fronte conftarc 
poteft. Ubi vcro quantitates pluribus tcrminis aa+zab+bb(a+b 

opus pcrindc ac in numcris abfolvi- aa 
tur. Sic ad extrahendam radicem quadraricara — — 
ex aa+zab+bb, imprimis radicem primi o 
termini aa ncmpe a fcribe in Quoto. Et * \ * ■ 

ablato cjus quadrato a*a rcftabit zab + bb zab+bb 
pro elicicnda reliqua partc radicis. Dic ita- i 
que quoties duplum quoti feu za continetur o o 

in primo rcfidui termino zab? Refp. b. 
Adcoque (cribe b in Quoto, & ablato fafto b in za+bCcutab+bi 
rcftabit nihil. Quod indicat opus pcra&um efle, prodcunte radicc 
a+b. 

Etfic ad extrahcndam radiccm ex a4+6a*b+faabb— izab* 
+4M, imprimis pone in Quoto radiccm primi tcrmini a* nempc 
aa, & ablato ejus quadrato aaxaa fcu a* reftabit 6aH + yaabk 
— izabt+Afb* pro reliqua n&icc elicienda. Dic itaquc quotics zaa 

R 
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continctur in 6a*b? Rcfp. $ab Quare fcribe lah in Qtioto & 
ablato fo&o xab in £7a~+Jab fcu 6a>b + ?aabb rellabit etiam- 
num — ^aabb — izafr + ^b* pro opere profcquendo. Adcoque 

a* + 6aH+f aabb — \zab*+^b*{aa+\ab — zbb 
o 

6a*b + s>aab& 



o — ^aabb 
— taabb—iiabi+tfi 



o o o 

dic itcrum quotics duplum Quoti, nempc zaa+6ab continetur in 

— ^aabb — iza/'\ live quod pcrindc eftdic quoties duplum primi 
termini Quoti fcazaa continctur in primo rcfidui tcrmino — \aabb? 
Refp. — zbb. Et proindc fcripto — zbb in Quoto, & ablato facto 

— zbb in zaa+6ab — zbb fcu — ^aabb — \zab l +4«^, rcfta- 
bit nihil. Undc conftat radiccm efle aa+$ab — zbb. 

Atquc ita quantitatis xx — ax+^aa radix cft x— \a y &quan- ^ 
titatis j?"t+4>* — 8^+4 radix yy+zy — 1, & quantitatis irS<rt 
*-Z4aaxx+9x*+ixbbxx—i6aabb+4biraduL2.xx—4aa+zn 
Ut e fttbjcclris diagrammis conftare potcft. 

xx — ax+iaa (*--l<*. 

XX 

• 1 

• • • • *. 

o 

. ~ax+\aa 
o o 

, ■ 

■ 

" " ■ • *, ■ • • •» 4 

■*'■"•* . • -. . .. • • ■ »»*»»• * 

jx* 

•IV H 1 • 
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* ■ 



, A - . + \6a* 
•— 24 a a , , , 

+ 12bb + 4* 



o 



0-4» „ 

-4yy-*y+4 
o 00 



Si radicem cubicam cx a* + $aab+ %abb+b* oportct extrahcre, 
opcratio cft hujufinodi. Extrahc radicem cubicam primi termini 

a* + iaab+iabb+b*(a+b. 

■ a* 
laa) o+$aab(b 



a* + $aab+}abb + b* 
00 00 



«, & ponc in Quoto. Tum ablato cjus cubo a} ; dic quo- 
tics triplum quadratum cjus feu $aa continctur in proximo rcfidui 
tcrmino 7,aab> fcprodit b. Quare fcribe etiam b in Quoto, & 
cubo Quoti a+b ablato reftabit nihil. Radix itaque dl a+b. 

Eodem modo radix cubica, fi cxtrahatur ex z 6 4» 6z* — 402* 
+ 062—64, prodit zz + iz — a,. Atquc ita in altioribus radicibus. 

E x D E 



REDUCTIQ, &c. 

DE REDUCTIONE FRACTIONUM 
£ t RADICALIUM. 



Prxcedentibus opcrationibus infervit reductio frac"forum & radica- 
lium quantitatum , idquc vel ad minimos tcrminos vel ad can- 
dem denominationcm. 

DE REDUCTIONE FRACTIONUM 
ad minimos terminos. 

FaBiones ad minimos terminos reducuntur dividendo numtratores ac 
denominatores per maximum communem diviforem. Sic fra&io 

~~ rcducitur ad fimpliciorem ~j dividendo utrumque aactx.bc 

pcr c j & $ 7 reducitur ad fimpliciorcm , 7 , dividendoutrumqueio^ 

10 2 a a , . y aa 

& 66/ pcr zp j & ~ ffijy € rcducitur ad -— — = dividendo pcr 29 c. 

. 6a* — oace .. %aa—%cc ..... _ 
At£ F clta 6aa+iac xa + c dlvlJendo F* 3*- & 

ifi — aab+akh —b* aa + bb ..... 

7 evadit — - - dividcndo pertf— l. 

aa — ao • a * 

Et hac Methodo termini poft Maltiplicationem vel Divifioncnl 

plerumque abbrcviari poflunt. Quemadmodum fi multiplicarc opor- 

zab* 9acc ..... .. bdd 

m \ccd bdd vcl ld dwidae *** pacc pIX)dlb,£ 

*%aab*cc 6aabb e . . ,2 

-^7^3 f «: per reductionem — ^ — , Scd m hujufmodi cafi- 

bus praftat antc opcrationcm concinnare terminos , dividcndo 

pcr maxiraum communcm diviforcm quos poftca dividere opor- 

tcret. Sic in allato cxtmplo fi dividam lab*&cbdd per com- 

munem divoforcm b, & $ccd zc 9acc f>cr communem diviforcm 

z a h b zci 
%cc-> emergct fra&io — multiplicanda pcr jj-j vel dividcnda 

, . 6aabb m aa . c , 

pcr — prodeuntc tandem — -j— ut fupra. Atquc lta -- , m -y 

eva- 



Digitized by Google 



R E D U C T I O, &c. 37 

&& I m _ aa ,. ^ ,. ,. ... 

cvadit — in j feu -y. Et — divifi pcr — evadit a a divif. pcr 

dtf „ a^—axx . <-x 4 — * . <■ _ 

h fcu -r- Et m — -— - cvadit — — m -7 fcu 

£ xx a a + ax x 1 

11 — c. Et 18 divif per \ evadit 4 divif. per *, fcu 11. 

*De inventione ^Diviforum. 

HUC fpe&at inventio diviforura pcr quos quantitas aliqua dividi 
poflit. Si quantitas fimplex eft divide eam per minimum ejus 
diviforem, fc? quotum per minimum diviforem ejus, donec quotus reftct 
indivifibilisy fc? omnes quantitatis divifores primos h.ibebis. Dein bo- 
rum diviforum fingulos binos, ternos y quatcrnos , &c. duc in fe, fc? 
habebis etiam omnes divifores compofttos. Ut fi numcri 60 divilbrcs 
omnes defidcrentur,divide eum pcr 2,& quotum $0 per 2,&quo- 
tum lf per 2, & reftabk quotus indivifibilis f. Ergo divifbrcs primi 
funt 1,1,2,5,5": Ex binis compofiti 4,6,1 0,1 f : Ex tcrnis 12,20,30, 
ex omnibus <So. Rurfus fi quantitatis zi abb divilbrcs omncs defidc- 
rcntur, dividc eam per 2, & quotum 7 abb pcr 7, & quotum a££ 
per <t , & quotum £A pcr & rellabit quotus primus Ergo di* 
viforcs primi funt 1,2,7^,^; cx binis compofiu 21 }<f, 2>, 7a,jb 9 
ab,bb\ cx tcrnis 21 <?, 21 3<j£, 70^, ybb,abb 9 ex qua- 
tcrnis 21 ab, 21 bb, iabb,y ab b\ ex quinis ai Eodcm mo- 

do ipfius iabb — 6aac divifores omnes funt i^i^bb — iac 7 za % 
zbb — 6ac,abb~>iaac 9 zabb—6aac. 

Si quantitas poftquam divifa eft per omnes fimplices divifores manet 
compofita & fufpicio eft eam compofitum dliquem diviforem babere 9 
di fpone eam fecundum dimenfiones litera alicujus qu* in eaeft, 6? pro 
litera illa fubftitue figillatim tres vel plures terminos bujus progrefticnis 
Arithmetic* , 3> i » I > 0 >~* , j"-"*» <w termims totidem refultantes una 
cum omnibus eorum diviforibus ftatue e regione corre/pondentium termi» 
norum progrejfionis , pofitis diviforum fignis tam affirmativis quam ne» 
gativis. Dein i regione etiam ftatue progrefiiones arithmeticas qu* per 

E } omnium 
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omnium r.umtrorum divifores percurrunt pergentes a majorihus terminis 
ad minores eodem ordine quo tcrmini progrefilonis 3,2,1,0,-1,-2 
fergunt , & quarum termini diferuni vcl unitate vel numero aliquo qui di- 
vidit altijftmum terminum propofita quantitatis. Siquaoccurrit ejufmodi 
progrejfto^ ijie terminns eius qtti Jlat e rcgione termini o progrejfionis 
prima^ dtvifus per diferttttiam terminorum, fc? cum fignofuo annexus 
liter* pr<efat<e, componet quatttitatem per quam divifio tcntanda efi. 

Ut fi quantitas fit x> — xx — iox+6 pro * fubftituendo figilla- 
tim terminos progreflionis 1,0,— 1, oricntur numcri —4,6,4-14 
quos cum omnibus corum diviforibus colloco e regione terminorum 
progreffionis 1,0,— 1 hoc modo. 

Dein quoniam altifllmus terminus *J pcr 1 
nullum numcrum pnEter unitatcm divifibi- J \ I 

lis eft , quacro in diviforibus progrdfioncm 1 1 1 4 1 . 2. 7! 1 S+ 2 

cujus tcrmini diflerunt unitate, & a fupc- 

rioribus ad infcriora pcrgendo dccrcfcunt perinde ac termini progrcf- 
fionis latcralis 1,0, — 1. Et hujufmodi progreflioncm unicam tan- 
tum invenio ncmpc 4, 3,2, cujus itaque tcrminura + 3 fcligoqui ftac 
c regione termini o progrcflionis priirue 1,0, — 1, tentoque divifio- 
ncm per *+$. Et rcs fucccdit, prodcunte *x— 4X + 2. 

Rurfusfi quantitas fit 6y*— ^ — 21 yy + 3^+20. pro y fubftituo 
figillatim 2, 1,0, — 1, — 2 8cnumeros refultantcs 30,7,20,3,24 cum 
omnibus corum divilbribus e* 

regione colloco ut fcquitur. Et 2I30 1 . 2. 3. f. 6. 10. 1 f. 30 
m divilbribus hanc fblam cllc 1 
animadverto decreicentem pro- 
greflionem arithmeticam +10, ~2h * 
+ 7 ,+ 4 , + i,-2 : Hujuster- - z. 

minorum differcnria 3 dividit altiflimum quantitatis terminum Cy\ 
Quare tcrminum +4 qui ftat c rcgione tennini o, divifum per dif- 
ferentiam terminorum 3 adjungo literx y 9 tentoque divifionem pcr 
y+\ vel quod perindc eft pcr 3^+4, & rcs fuccedit prodcunte zys 

A tquc iu fi quantitas fit 24 aS — jo a « + 49 a3 — 140 a a + 64 a + joj 

opcra- 



0|20 



711-7 
1-2.4. f. 10.20 

i-3 



+ 10J 

7- 
4- 
1. 
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1 

I 

o 

— I 



+ J. + J.+ 7. 
+ 1,— 1.+ 1. 

-i.-j.- r- 
- 5.— p.— 11. 



bpcratio crit ut fequitur. 

42. 1.1. 3.6.7. 14.21.42. 
131.23. 

20 1,2. 5. f .o. 10 15.30. 
207:1. j.p. u.27. j3.pp.297 

Trcs occurrunt hic progrdfiones quarum tcrmini — 1. — f- — f 
' divifi pcr diftcrentias tcrminorum 2, 4, 6, dant tres divifbres tcntandos 
*— "t»""~* — £. Etdivifioper ultimum diviforera <i— -jfeu 
6a — f fuccedit prodcuntc 4.0+ — ftf+^aa— zoa — 6. 

Si nullus occurrit hac mcthodo divifor, vcl nullus qui dividit 
propofitam quantitatcm, concludendum crit quantitatem illam non 
admittcre divilbrem unius dimcnfionis. Poteft tamcn fortaflc, fiplu- 
riura fitquam trium dimenfionum, diviforcm admittcxe duarum. Ec 
fi ita, divifor ille invcftigabitur hac mcthodo. In quantitate illa pro 
litera fulftitue, ut ante, quatuor vel plures terminos progreftionis hu- 
jus 3,2, 1,0, — i,— 2, — 3. Diviforcs omnes numerorum refuJtantium 
JigilJatim adde 13 fubduc quadratis corrcfpondentium terwinorum prc- 
grejfionis iJlius dutlis in diviforem aiiquem numeralem altijft?ni termini 
quantitatis propofita, 6? Jummas dijferentiafquc l regione progrejjionis 
soJJoca. Dein progrejfxones omnes colJateraJes nota qua per iftas fummas 
dijferentiafquc percununt. Sit * C terminus iftiufmodi progtejfonis 
qui fiat e regione termini 0 progrejfionis prima , X B differentia qute 
oritur fubducendo * C de termino proxime fuperiori qui ftat e regione 
termini 1 progrejfonis prinuc, A pradictus termini aJtiJfimi divifornu- 
meralisytf J litera qua in quantitate propojitaeft erit AJJ tBJtC 
divifor tentandus. 

Utfi quantitas propofita fit — — f xx+ux-r 6, pro.vfcri- 
bo fucceffive 3,1, i,o,— 1,— 2, & prodeuntcs numeros 39,0", 1, 
— <S, - xi t — 16 , una cum corum divifbnbus eregione difpono, ad- 
doque & fubduco divifbres tcnmnis progrcifionis illius quadratis du- 
&i(quc in diviforcm numcralcra tcrmini x* qui unitas cll , viz tcr- 
rninis 9,4, 1,0, 1,4, & fummas differcntiafquc e latcre paritcr difpo- 
no. Dcin progreflioncs quac in iifdctn obvcmunt c latcre ctiam fcri- 
ko, ut fequitur. Harum progrefiioaum tenninos 2 & — 3 qui ftant 
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c rcgione terraini o progreflionis illius quae in columna prima eft , ufur- 

- 30.--4.6.8. 10. 12.21.48. -4. 6. 

- 1.1.2. 3. f. 6. 7.10. —1. 3. 
o. 2. o. o. 

- <5. - 3.-2. - 1. 1. 1. 3.6. 2.-5. 
-20.-6.-2.0.2.48.21. 4-6. 
-11.-P.2. 3 f.6. 17. 30. 6.-9. 

po fuccefllve pro X C, Diffcrcntias quse oriuntur fubduccndo hos 
terminos de terminis fuperioribus o 6c o ncmpe — 2&+ 3 , ufurpo 
refpe&iv£ pro l B. Unimtem item pro A\ & * pro /. Et fic pro 
AiltBltC habco divifores duos tcntandos n+i.v- i&x*— 3* 
+ 3 , per quomm utrumque rcs fuccedit. 

Rurfus fi proponatur quantitas 3 y* — 6/» + v* — 8 jr v — 14 v+ 14, 
Opcratio crit ut fcquitur. Primo rcm tcnto addcndo & fubduccndo 
divuorcs quadratis tcrrainorum progrcflionis 2, 1,0, 1 ufurpato 1 pro 
A, fcd rcs non fuccedit. Quare pro A ufurpo 3, alterum ncmpc 

. I-7. 17 

-26.-7.10.11. 13.14.31.ro.!— 7. 11 

— 7.-2. 1. 1. 4. f. 8.13 
— 14.— 7. — 2. — 1. 1.2.7. 14. 

— 7.-2. 1. 1. 4. r. 8.13. 
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10 
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190 




12 



-7- 5 
-7- 1 

-7.-7 
-7—1$ 



termini altiflimi diviforera numcralem , & quadratis iftis multi- 
plicatis pcr 3 hoc eft numcris 12, 3,0, 3 addo iubducoque divilbrcs; 
& progreflionesintmninisrcfultantibus hafce duas invcnio — 7, *— 7, 
— 7,-7 & 1 1 . r- — 1 , — 7- Expcditionis gratia neglexeram divi- 
forcs extimorum numerorum 170 & 190. Quarc continuatis pro- 

grcflionibus fumo proximos earum hinc indc terminos, viz 7 

& 17 fupcrius, & — 7, & — 13 inferius, ac tcnto fi fubdu&is his 
dc nunvris 27 ac 1 1 qui ftant h regione in quarra columna dineren- 
tix dividunt iftos 170 & 190 qui ftant c regioae in columna (ecun- 
da. Et quidcra dinercntia intcr 27 & — 7 id cft 34 dividit 170 & 
diffcrintia 12&C — 7 id cft iq dividit 190. Item difiercntia inser 
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17 & 17 id eft 10 dividit 170 fcd differentia inter n & — 15 id 
eft *f non dividit 100. Quare pofteriorcm progreflioncm rcjicio. 
Juxta priorem ? C cft -7, & ? 5 nihil; terminis progreffionis 
nullam habentibus diffcrentiam. Qiiarc divifor tentandus Allt Blt C, 
crit $yy+~r. Et divifio fuccedit, prodcuntc y* — zyy — zy+t. 

Si nullus inveniri poteft hoc pa&o divifor qui fuceedit, conclu- 
dcndum cft quantitatem propofitam non admittcrc di\ iforem duarum 
dimcnfionum. Potfet cadem methodus cxtcndi ad lnvcntioncm di- 
viforum dimcnfionum plurium , quarrendo in praedi&is fummis dif- 
fcrentiilquc progrcflvones non arithmeticas quidem fed alias quafdcm 
quarum tcrminorum diffcrcntiae primae, fecundae, tcrtiae, &c. funr 
in arithmctica progreflione : At in his Tyro non eft dctincndus. 

Ubi in quantitate propoftta du* funt litera , & omnes ejus termini 
ad dimenfiones aque altas afcendunt \ pro una ijlarum literarum pone 
unitatem, dcin per regulas pracedentes- qu<ere diviforem, ac .diviforit 
bujus comple deficientes dmenfiones refiituendo literam illam pro uni- 
tate. 

Ut fi quantitas fit 6v 4 — cyi — 11 c c yy+$dy+%oc* ubi termi- 
ni omncs iunt quatuor dimenfionum; pro c pono 1, quantitas eva- 
dit 6jri— yi — iiyy+$y + io y cujus divifor ut iupra eft $y++, 
& complcta dcficicnte dimenfione pofterioris tcrmini per dimcnfio- 
ncm c, fit ^y+^c divifor quacfitus. Ita fi quantitas fit x* — bxi 
— f bbxx+itbix— 6b*\ pofito 1 pro & quantitatis refiiltanris 
x* ~ * J — fxx+iix — 6 invento diviforc xx+zx— »2, complco 
cjus deficientes dimcnfioncs per dimcnfiones b, & fic habeo divifo- 
rem quaefitum xx+ibx — zbb. 

Ubi in quantitate propofita trcs vcl plures funt litenc , & cjus tcr- 
muii omnes ad eafdcm dimcnfioncs afcendunt; poteft divifor per 
praccedentes regulas inveniri ; fcd cxpcditius hoc modo : Quarc om- 
nes divifores terminorum omnium in quibus literarum aliqua nonefi 9 
item terminorum omnium in quibus alia aliqua iiterarum non efi t pa- 
riter 13 omnium in quibus tertia litera quartaque 13 quinta non eft fi 
tot funt litera. Et ftc percurre omnes literas. Et e regione literarum 
colloca divifores refpetlive. Dein vide ft in ferie aliqua diviforum per 
mnesliteras pergente, partes emnes unicam tantum literam involventes 
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tot vicibus rcperiantur quot funt literx una dnnpta in quantitate prt- 
poftta : Et partes duas literas involventes t$t vicibus quot funt liter* 
demptis duabus in eadem quantitate. Si ita eft ; partes ifu omnes 
fub fignis fuis femel fnmpU erunt divifor quafitus. 

Ut fi proponatur quantitas izx> — i+bxx+yc xx— \%bbx 
~.6bcx+%ccx+$b> — ubbc — 4bcc+6c*' t terminorum 8** 
— ubbc— .+bcc+6d in quibus non cft x divifores unius dimcn- 
fionis per prxcedcntes regulas inventi erunt xb — 5 c &c^b — 6c \ 
terminorum izx)+$>cxx+8 c c x+6c* in quibus noneft b, divi- 
ibr unicus 4*4-3 ac terminorum iix* 



literas involvant, in ferie diviforum dcbent partes illac bis reperiri. 
Atdiviforum 4^— 6cSc zx — b partes ^b,6c t zx 9 b non nifi fe- 
mel occurrunt. Extra diviforem illum cujus funt partes non rcpe- 
riuntur. Quare divifbrcs illos negligo. Reftant tantum tres divi- 
fores zb — jf,4^+3f&4* — zb. Him fcrie funt per omnes 
litcras x t b,c pcrgente, & conjm partcs fingulae ib,^c,^x, bis re- 
periuntur in ipfis ut oportuit, idquc cum fignis iifocm., fi modo 
figna divifbris tb—ic mutcntur , & cjus loco fcribatur — i b+ $ c. 
Nam figna diviforis cujufvis mutare Iicct. Sumo itaque horum par- 

tes omncs 1 b, $ r, 4 < femel fiib fignis fiiis , & aggregatum 1 b> 

4- $'4- 4* divifor erit qucm invenire oportuit. Nam fi per hunc 
dividas quantitatem propofitam prodibit }xx — zbx + tcc — ^bb. 

Rurfusfi quantitasfitiaxJ — \oax* — ybx* — z6aax) + \zabxi 
+ 6bb xH-14 s<* x~ Saabx x—9 a b bxx—z+ b* x x— 4 a^b x+€aabbx 
— \%afcx+\%b* x+\za*b+\zaab* — nbj 9 diviforcs tcrmino- 
rum in quibus x non cft colloco ercgionc x; illos terrninorurn irr qui* 
&us a non cft, c irgione a ; & illos tcrminorum quibus b non eft,, 
i. regionc b„ ur hic vidcs. Dein illos omnes qui fiwt. unius 
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)£, i*,4*, aa+zbb, zaa+6bb, ^aa+izbb, bb — \aa,zbb 
•*\ —6aa, $bb — \zaa. 

0Uxx-.zbx+ibb,i*xx~s>bx+6bb. 

L\*y **~ 4*» 6x — Sa,^xx — ^ax,6xx — Sax 9 zxx+ax 
J — ^a^xx+zax — 6aa. 

dimenfionis rcjicicndos efle fentio , quia fimplices b, zb t ^b,x,zx, & 
partes compofitorum %x — + a,6x — Sa, non nifi fcmcl in omnibus 
divilbribus repcriantur ; trcs autcm (unt literse in quantitate propo- 
fita, & partcs illac unicam tantum involvunt, atque adeo bis repcri- 
ri dcbcrcnt. Similiter divifbrcs duarum dimcnfionum aa+xbb, 
zaa+6bb,$aa+ \zbb,bb — 3** & \bb — \zaa rcjicio, quia 
partes eorum aa,zaa,4aa,bb& ^.bb unicam tantum litcram a vel 
b involventes non nifi femel repcriuntur. Diviforis autcm zbb 

— 6aa, qui folus rcftat £ rcgione x, partcs zbb & 6aa quac fi- 
militcr unicam tantum literam involvunt, itcrum rcperiuntur, ncm- 
pc pars zbb in divifbre 4jf x — xbx + zbb & pars 6a*a in divi- 
fbre ^xx+zax — 6 a a. Quin ctiam hi trcs divifores in fcrie funt, 
ftantes h rcgione trium litcrarum x,a,b; & omncs corum partcs 
zbb,6aa,\xx quac unicam tantum litcram involvunt bis repcriun- 
turinipfis, idque fub propriis fignis; partes vero xbx,zax quae 
duas litcras involvunt non nifi fcmel occurrunt in ipfis. Quare ho- 
rum trium divtTorum partcs omncs divcrfie z b b, 6 a a, 4 x x, 3 /; x, z a x 
fub fignis fuis connexac , diviforem defidcratum zbb — 6aa+qxx 

— ibx + zax conflabunt. Pcr hunc itaque divido quantitatcm 
propofitam & oritur 3*1 — .^axx — zaab — 6bK 

Si quantitatis alicujus termini omnes ncn funt aque alti, complende 
funt dimcnftones deficientes per dimenftones literte cujufvis ajfxmpt* , 
dein per pr*cedentes regulas invent» divifore,, litera afjumpta delenda 
ejt. Ut fi quantitas fit iix» — 14^ x x+$x x — \zbbx — 6bx 
+ $x+$b* — \zbb — ^b+6; afTume litcram quamvis c, & per 
dimenfioncs cjus comple dimenfioncs quantitatis propofitae ad hunc 
modum nx* — i^bxx+pcx x — \zbbx — 6bcx + %c c x+Sb* 

— \zbbc— 4bcc+6ci. Dcin hujus divifore 4* — lb+ic, 

r z lnvcnt» 
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invcnto dclc c; & habcbitur divifor defidcratus 4* ib+i>. 

Aliquando diviforcs racilius quam perhas rcgulas invcniri poflimr. 
Ut fi litcra aliqua in quantitate propofita fit unius tantum dimcnfio- 
nis; qujercndus crit maximus communis divifor terminorum in qui- 
bus litcra illa repcritur, & rehquorum tcrminorum in quibus non 
rcperitur, nam divifor ille totam dividet. Et fi nullus cft cjufmodi 
communis divifor, nullus erit divifor totius. Excmpli gratia, fi 

proponatur quantitas *♦ — 3**» — %aaxx+ tSai x + c x> acxx 

~8aacx + 6aU — Ha*-, quaerarur communis divifor tcrminorum 
+cxi — acxx — 8aacx+6a*c in quibus c unhis dt tantum di- 
mcnfionis , & terminorum rcliquorum — 5 a **— - 8 aaxx+\%a*x 
— 8rt4 ac divifor ille nempc xx + xax—iaa dividct totamquanri- 
tatem. 

Caterum maximus duorum .numerorum divffor communis , Ji prims 
fronte non innotefcit , invenitur perpetua ablatione minoris demajori fc? 
relt/ut de ablato. Nam qutfittls erit dtvifor qui tandem nihil relin- 
qutt. Sic gd mvenicndum maximum communem diviforcm nume- 
rorum 205 & 667 > aufcr tcr 20 3 de 66^ , & reliquum f8 ter de 
205, & reliquum 29 bis de r8, reftabitquc nihil: Quod indicat 20 
efle clivilbrein quxfitum. 

Haudfecus in fpeciebus communfs divifcr-> ubi compofitus efi , inve- 
nitur fubducendo alterutram quantitatem, attt muhipiuem ejus de alte- 
ra: St modb & quan/itates UU & refiduum juxta littr* aticujus di- 
menfiones ut Dtvifione ofienfum efi, ordinentur, fcf quahbet vice cen- 
ttnnentur divtdendo ipfas per fuos omnes divifores qui aut fimplicesfunt^ 
autfinfulos terminos infiar fimplicium dividunt. Sic ad inveniendum 
communem diviforem Numeratoris ac Dcnominatoris fra&ionis huius- 
* 4 —?*** — 8 aaxx+ i$*3 X —g M i 

— axx—%aax + 6 a y ~ * multl P E » I>enominato~ 



& reftabit - i**'+iza>x~8a<, qnod 
concinnatum dividcndo d«t _ •> * ~„a;+ __-*__ . ' U 



coocinoaom dividendo per ... evad* *3^^+ 3 . Sc 

^dcm pcx a dmfum fit x.+iax-^,. Hoc autcm per x 

miuV 
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multiplica, ut cjus primus tcrminus evadit idcm cum primo termi- 
fionoviffimi abkti x* — 6 aax++a* , dc quo auferendum cftj & 
reftabit — zaxx — ^aax+^a\ quod pcr — za divifum fit etiam 
xx+zax-%aa. Et hoc cum idcm fit ac fupcrius rcfiduum, 
proindcque ablatum rclinquat nihih, qusefitus crit divifor per quem 
fradio propofita, fafta Numcratoris ac Denominatoris divifione, 

reduci poteft ad fimpUdorcm , nempc ad g*** ' 

Atquc ita fi habcarur frafcio MpL*** 1 **"-^**** 

9aH — zyaabc—6abcc+iHbd f 
tcrmini ejus imprimis abbrcviandi funt dividcndo numcratorcm pcr 
aa ac Dcnominatorem per $b. Dein ablato bis gaac— zac e 

+6d de6^+ir < i < j^-4 < i^-io^ff,rcftabit + , | ^ tf< ,— to *{ f * 

Quod concinnatum dividendo tcnninum utrumque perj* b + 6c pcr- 
inde ac fi fb+6c fimplex eflct quantitas, evadit \aa~-icc. Hoc 
multiplicatum pcr a aufcr dc — $aac — zacc +6;i & fccunda 
yiccreftabit — s>aac+6c* quod itjjlem concinnatum per applica- 
tioncm ad - ^, cvadit ctiam < aa — zcc ut ante. Quarcgaa — zce 
quaditus eft cbvifor. Quo invcnto , divide pcr cum pancs fra&ionis 

propofitse & obtincbitur i£-£iiiL t 

)ab—<>bc 

Quod fi divifor communis hoc pacto non invcniatur, ccrtum eft 
nullum omnifio exiftcrc,nifi forfan c tcrminis prodcat pcr quos Nu- 
«ocrator ac Dcnominator fraclionis abbrcviantur. Ut fi habcatur 
L A . aadd — ccdd — aacc+c* 

**sd-4acd- zacc+zc>> ^^niejusjuxta dimcnficK 

Bes Iitcrar d difponantur ita ut Numcrator cvadat **i/l** C€ ac 

Denominator J£* d~\*J e . Hos imprimis oportet abbreviare 
dividcndoutrumquc Numeratoris tcrminum pcr aa— c c & utrunv 
quc Denominatoris fcr Xa-zc pcrindc ac fi aa- cc Sc za~zc 
cflent fimpliccs quantitatcs, Atque ita vice Numeratoris cmcrget 

F } dd 



4fi INVENTIO DIVISORUM. 

dd — cc, oC vicc Dcnominatoris zad —cc, ex quibus fic praepart- 

tis nullis communis divilbr obtineri poteft. Sed e terminis aa-*cc 

&za — zc pcr quos Numerator ac Dcnominator abbreviati funt, 

prodit ejufmodi divifor, nempc a — c, cujus ope fra&io ad hanc 

add+cdd — acc — c* ... n . - . . 

— ; rcduci potcft. Quod fi ncquc tcrmini 

^ad—zcc 

aa~cc & za~zc communcm diviforem habuuTcnt, fra&io pro- 
pofita fuiuet irrcducibi lis. 

Et liacc generalis elt methodus invcnicndi communes divifores : 
Sed plerumque expeditius inveniuntur quarendo omnes alterutrius quan~ 
titatis divifores primos , hoc eft , q ui per aiios dividi nequeunt , ac dein> 
tentando fiqui alteram divident abfque rejiduo. Sic ad reduccndum 

fii —aab + abb — bi ^ „^0^^ tcrminos , invcniendi funt divifo- 
aa— ab 

res quantitatis aa — ab nempe a&a—b. Dein tentandum cft an al- 
terutc a vcl a — b dividet etiam aab + abb — b abfquc rcfiduo, 

DE REDUCTIONB FRACTIONUM 
ad communem Denominatbrem. 

Frattiones ad communem Denominatoremreducuntur multiplicando ter~ 
minos ntriufque per dcnominatorent alterius. 

6 C & 

Sic habitis -j & -jj, duc tcrminos unius in </, & viciffira 

c & d b c 

altcrius -n in b % & cvadent jr. & t%, quarumcommu- 

nis cft dcnominator Atque ita <s & ^ five ~ & ~ cvadunt 
~ & ~. Ubi vero Denominatorcs communem habent divilbrcm, 
fufficit multiplicare alterne per Quoticntes. Sic fra&iones ^ fic 

j2 M hafcc & reducuntur, multiplicando altcrne pcr 

Quo- 
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Quoticrttes c ac d ortos divifione dcnominatorum pcr communem 
diviforcm h. 



autcm rcdu&io praecipue ufui cft in Addhione & Subdu&io- 
ne fractionum, quar fi divcribs habent dcnominatorcs , ad cundcm 

reducenda: funt aiuequam uniri poflunt. Sic ~ + ~ pcr redudio- 

«em evadit fivc Et ,S± evadit '-£±if. 

*' _. a}d-.aU y d — c ei+x* 

Et bc Vd -jrr vd tt 1 "' Et .7^- " -** 

*■* cT-Tx- At< * ue iw f + i «vad* H + H five ^±_1 hoc 

*5 j- «wdkS-S- *■ £ Et -L-JL evadit 

7_ — ,5- fivc ~ hoc eft. -i- Et J 7 five A + -1 evadit 
7-V -± fivc Et 25-4 evadit 
Fra&iones ubi plures funt gradatim uniri debent. Sic habito 

x — a + jV — a~^x> 7 aufcr 4 & reft -k* — - — ,huk 

adcle } a & prodibit 2 unde aufer denique ~~ 

&rcftabit _ Atqucita/ihabeatur 3 

imprimis aggregarum _ ± invcniendum eft ncmpe V deinabhoc au- 
fcrendum J & rcftabit f i. 

DE REDUCTIONE RADICALIUM 
ad minimos ttrminos. 

■ * 

Radualis Mius radix extraBi mamt r flerumaue ctmtinnatur rv- 
trabendo radicem diviforis alicujus. 1 

Sic vWr cxtrahendo radiccm diviforis fit Et V48 

cxtrahcndo radicera diviforis 16 fit 4 3 . Et V48 aa b c cxtrahcn- 

do 



1 
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a' h Aaabh + \a i l 

do radicem cUviforis i6aa&t 4 aVxbc. Et VT- — 

. . . aa — ±ab+±bb a — ib _ 
extrahcndo radicem diviions nt — - — Vab.tiX 

\Taaoomm Aaam' . ,. ,. . r . aamm c am 

9 extrahendo radicem divilons fat -— - 

ppzz pzz ppzz pz 

V7o+4m~p. Et tfV;i extrahendo radicem diviforis Jf fit »; VJ, 

five V" V* radiccmque denominatoris adhuc cxtrahcndo, fit l r W 6. 

b ab 

Etfictfv'— fivc aV cxtrahcndoradiccmdenominatorisfit V ab. 
a &a 



Et v* 1 : 8«' b+ 16 a* extrahendo radicem cubicam diviibris Sa % fit 
xa V':b+ta. Haud fecus V*a'x extrahcndo radicem quadrati- 
cam diviforis aa Gt Vainv^axvel extrahendo radicem quadrato- 

x 

quadraticam diviforis a* fit a V*— . Atquc ita V 6 :a7x* converti- 

tur in a V*:a** 9 vel in ax V 6 :-^- vel inVax^ V':aax. 

Caeterum hxc rcdu&io non tantum concinnandis radicalibus infcr- 
.vit, fcd & earum Additioni & Subdu&ioni, fi modo ex parte radi- 
cali conveniant ubi ad fbrmara fimplidlfimam reducuntur. Tunc 
enim uniri pofllint, quod aliter non fit. Sic V48+ V jj per rc- 
du&ionera cvadit 4V$+fV$ hoc cft p^. Et V48— v^f 

pcr redu&ionem evlbit 4 V* j— } V 3 hoc cft y V 3. Et fic vfi-~ + 
t a>b — ±aabb++±ab* , , 

V ^~Tc cxtrahendo quicquid eft rauonalc, cvadit 

— Vab + ^^^Vabhoceft—Vab. Et V':Sa*b + ita* 
c c c 



— V x :b* + iab* cvadit taV':b + za — bV':b+i* hoc eft 
za — b V 5 : b+za. * 



DE 
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DE REDUCTIONE RADICALIUM 
ad eandem denominationem. 

Cum in radicabbus diverfic dcnominationis inftitucndaeft mukipli- 
1 catio vcl divifio , oportet omnes ad candcra denominationcm re- 
duccre, idque prxfigendo fignum radicale cujus indcx cft minimus 
numerus quem carum indices dividunt abfque reliduo, & fuflixa* 
quantitatcs toties demptauna vicein feduccndo quoties indexillc jam 
major cvaferit. 

Sic enim Vax in s n :aax cvadit ^ 6 :*!^' in v 76 : <tf x x hoc eft 
✓ 6 :<?7*f. Et Va in vM : ^ xcvadit y/*:aain \/*:ax hoc cft \?*:a'x. 
Et \16 in V"1*J evadk /i : 56 in sli:\ hoc Cft 1^:30. Eadem 
rationc 0v/£<:evadit v <a<i in \'£<r hoc eft Vaabc. JLt ^.a \f $ bc 
cvadit tfi6aa m v 7 \ht hoc eft J fiaabc. Et 1* : £+2<aeva- 
dit V*:8aJ in y*s : *+Ti hoc cft ✓»: 8"^* + it5-rl Atque ita 

— fit 7** fivev >l- Et 77w> fit 77?^F five 

■Et fic in aliis. 

DE REDUCTIONE RADICALIUM 

ad fimpliciores radicales f>er extraftionem radicum, 

RAdiccs quantitatum quse cx intcgris & radicalibus quadraticis com- 
ponuntur fic cxtrahc. 
Deftgnct A quantitatis alkujus partem majorem, B partem mino- 

A+ V A A— BB 

rem : Et crit — quadratum majoris partis radicis ; 

,, A — ^AA— BB ... . . 
quadratumparttsminom^ qua qutdem majort 

adnetlenda ejl cum figno ipfius B. 

Ut fi quantitas fit 3+ i/8, fcribendo 3 pro A , & V 8 pro B , 

G 



fo REDUCTlO 

crit v^AA-BB - 1 , indequc quadratum majoris partis radicij 
■^- id eft i, & quadratum minoris partis •- 1 id cfl i. Ergo 

radix cft i + / i. Rurfus fi cx /21^-/14 radix extrahenda fit, 
ponendo V 31 pro A & V 14 pro B erit v A A - B B v/8, & 

mdc — & hoc eft 3 Vi quadrata par- 

tium radicis. RadLx itaquc cft v r 18 — V 2. Eodcm modo fi dc 
aa + ix v' aa—xx radix cxtrahi debet, pro A fcribc aa, & pro B 
zx^aa — xx Sccrit AA-BB a* — 40 axx + + x\ Cujus ra- 
dixcft aa— %xx. Undc quadratum unius partis radicis erit aa~xx, 
jllud alterius xx y adcoque radix x+ V aa ~ xx. Rurfus fi habea- 
tur aa+fax — za v ax+^xx, fcribcndo aa + jax pro A & 
za ' ax+^xx pro B, fict AA — BB a*+6a* x + 9 aaxx cu- 
jus radix cft a a + * x . Undc quadratu m majoris p artis radicis crit 
aa+^.ax f illud minoris ax, & radix V a n + ^ax V ax. De- 
nique fi habcatur 6+^8—/ 12,— v'24, poncndo 6 + VS -A 
& — /ti^- y *4 B fict A A — B B = 8. Undc radicis pars ma- 
jor v 7 2 + V 8 hoc eft (ut fupra) 1 + /2, & pars minor \ r i, 
atquc adeo radix ip£a 1 +✓ 1 — ✓ _;. Caeterum ubi plurcs 
funt hujufmodi tcrmini radicales, pofliint partcs radicis citius in- 
veniri dividcndo factum quarumvis duarum radicalium per ter- 
tiam aliquam radicalcm qua; producit quotum rationalem & intc- 
grum. Nam dupli Quoti iftius radix crit duplura partis radi- 

■ r tt • . ^xVll V^8xV24 

cis qua.fitac. Ut m excmplo novimmo — — — — ^ IX = 4 > 

'Vg ** = * Ergo partcs radicis funt 1, /z, V 3 ut fupra. 
Eil & rcgula extrahendi altiores radiccs cx quantitatibus numcrali- 
bus duarum potentia coramenfurabilium partium. 

Sit quantitas A j B. Ejus pars major A. 7«</<rx radicis cxtrahen- 

* 

da c. Quare minimum numerum », cujus poteftas n dividitur per 

» _ __ 

AA-BB refdut, 6? // _•«*/«/ Q. Comfuta V A+B* ✓Q. 



v 
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sn numeris integris proximis. Sit illud r. Dividc A / Q^/xr naxi- 

m 

r+"7" 

mum divifirem rationalem : Sit quotus /, fitaut —^y in numeris in- 

„ t s± J ttss—n 
tegrts proximis t. Et erit - radix quafita^ fi modo ra- 

VQ. 

dix extrabi pateft. 

Ut fi radix cubica cxtrahcnda fit cx ^968+1^ erit A A— BB= 543; 

ejus divifbres 7, 7, 7; crgo n~ 7&Q^ 1. Porro A+B < v^Q, 
icu Vp68 + zf extra&a prioris partis radicc flt paulo major quam 
f6i ejus radix cubica in numcris proximis cft 4 Ergo r - 4. In- 
lupcr A V Q fcu / 968 cxtrahcndo quicquid rationale eft fit 22 V 2. 

m 

r + ~r~ f 

Ergo V*2 cjus pars radicalis cft j, & ---- feu ~- in numcris 

intcgrisproximis eft 2. Ergo / - z. Deniquc t s cft 2 v" 1, sfttss — n 

cft 1 & v^Q.fcu ^icftt. Ergo 1 V*i+i eft radix quaefita fi 
modo radix extrahi queat. Tento itaque per multiplicationcm fi cu- 
bus ipfius 2 ^ x+ 1 fit V 968 + if & res fuccedit. 

Rurfus fi radix cubica extrahcnda fit ex 68— V4-74; crit 
A A — B B = 2f o, Cujus diviforcs funt 5-, f , f , 2. Ergo n=y*z—io y 



&Q.-+ Et V A+B* VQJeu V68+V" 4274x2, in nU meris 
proximis integris eft 7=r. Infupcr A v*Q feu 68/4 cxtrahen- 



do quicquid rationalc eft flt i$6Vi. Ergo j=i, & - fca 

7 + , -~ - 

— ^ m numcris intcgris proximiscft 4 = /:Ergo ts - 4, v'7777^ 

= V6 & v^Q^ / 4 f ea /^atqueadco radix tcntanda 

' .. 

Itcrum fi radix quadrato-cubica cxtrahcnda fit cx 29 v"6+ 4 i v*tf 

G 2 crit 



y t F O R M A 



crirAA — BB - adcoque n-i, Q=8i, r.-fc s=\?6, t = u 

*i-V6, Vttss—n = yf $& VQ.- /81 feu /9 atque adco ra- 

/6+/j 
dix tcntanda j • 

V 9 

Cxtcrum in hujufmodi opcnitionibus fi quantitas fra&io fit vcl 
partea cjus communcm habcnt diviforcm i radices dcnominatoris 8c 
faftorum fcorfim extrahc. Ut fi cx / 142, - 1 ij radix cubica ex- 
trahenda fitj hoc, redu&is pardbus ad communcm denominatorem, 

£ ct !l2l 8 _ZiI. Dein extra&a fcorfim numcratoris ac denoraina- 
— • 

torisradicecubicaorictur— . Rurfusficx V 3993+ V i^r^&iif 

/1 

radix aliqua cxtrahcnda fit ; dividc partcs pcr communem diviforcm 

V 2, & cmerg^t [1 + / iif. Unde quantitas propofita valet / j 
in u+7iir, cujusradix invcnictur cxtrahcndo feorfim racuccm 

fa&oris utriufque / $ & 1 1 + / 1 if> 

DE FORMA iEQJJATIONIS. 

Tf^quationcs, quac funt quantitatum autfibi mutuo aequalium , aut 
IJU fimul nihilo arquipolkntium congcrics, duobus prxcipue mo- 
dis conliderandse vcniunf, vel ut ultimae conclufionos ad quas in 
Problematis folvcndis deventum eft, vel ut media quorum opc fina- 
lcs sequationcs acquirendac funt. Prioris gcncris aequatio cx unica 
tantum incognita quantitate cotmitis involuta conflatur, modo Pro- 
bkraa lit dcfinitum & aliquid certi quxrendum innuat. Scd cx po- 
fterioris generis iuvolvunt plurts quanutates incognitas quae idco de- 
bcnt int- r fe comparari & ita connccK ut cx omnibus una tandem 
cmergat x-quatio nova cui in.ft unicaquamqiwcnnnwincognitaquan- 
titas admrfta cognitis. Qux* quantitas ut cxindc facil.us cliciatur, 
. gjquauo libi vorus plerumquc modis transformanda cft , donec cva- 
• > dat 
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dat ca fimpliciflima qux poteft, atque etiam fimilis alicui exfcqucn- 
tibus earum gradibus , in quibus x dcfignat quantitatcm quxfitam 
ad cujus dimcnfioncs termini, ut vidcs, ordinantur, & />, 7, f, r 
alias quafcunque quantitatcs ex quibus dctcrnunatis & cognitis etiam 
x dcterminatur, & per methodos explicandas inveftigari potcft. 
x=p. *—p — o. 

xx~px + q. Vclxx—px — q ~o 

x*—pxx+qx +r. * J — pxx — qx — r~0. 

x* —px^ + qx x + rx+s. x* — pxi — qx x —■ rx — s =0. 

&c. 5cc. 
Ad horum normam itaquc tennini xquauonum fecundum 
dimcnfioncs incognitx quantitatis in ordincm fempcr redigcndi 
funt , ita ut primum locum occupent in quibus incognita quantitas 
eft plurimarum dimenfionum, inftar x, **, x%. * 4 , & fccundum 
locum in quibus ea eft una dimcnfione minor, inftar p,p*,pxx y 
px\ & fic pixtcrea. Et quod figna terminorum attinct, poflunt 
ea omnibus modis fc habere : Imo 8c unus vcl plurcs ex intcrmcdiis 
^rminis aliquando dcelle Sic x* * — b b x + IA = o vel x* - b b x — b* y 

eft xquatio tertii gradus , Z* * * Z* * * Jp =• o xquatio quarti.Nam 

gradus xquationum xftimantur ex maxima dimenfionc quantitatis 
incognitx, nullo rcfpc&u ad quanutatcs cognitas habito, ncc ad in- 
termcdios terminos. Attamcn cx defc&u intcrmcdiorum tcrmino- 
rum xquatio plerumquc tit multo fimphcior, & nonnunquam ad 
gradum infcriorem quodammodo dcprimitur. Sic enira x^—qxx + s 
aequatio fecundi gradus cemenda cft , fiquidem ca m duas fccundi 
gradus xquationes rcfolvi potcft. Nam fuppofito xx v, & v pro 
xx in xquatione illa perinde fcripto, ejus viceprodibit yy = qy + s, 
sequatio fccundi gradusj cujus ope cum y inventa fuerit, xquatio 
xx y fccundi ctiam gradus , dabit x. 

Atque hx funt conclufioncs ad quas Probicmara dcduci dcbcnt. 
Scd anrequam eonrm rcfclutionem aggrcdiar, opus crit ut modos 
tran^fonnandi & in ordinem rcdigcndi a quationcs, & cx mcdiis cli- 
cicndi finales xquauoncs abftra&c doccam .rEquationis autcm foli- 
tarix rcductioncm in fcqucntibus regulis complccrar. 

G 1 Dc 
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*De concinnanda JEanatione /olitaria. 

Reg. I.Q/^w* funt qttantitates qu<e fe mutuo deftrttere^ ve! per Jd~ 
ditioncm aut Subdutlioncm coakfcere pojunt, iermini per» 
inde minuendi funt. 
Vcluti fi habcatur fb — ia + ix-fa+$x aufcr utrinquc z x 

& addc 3* proditque f b ~ %a+x. Atquc ita 2 *^*^* — b=a+b, 

zab bx 
dclendo acquipollcntes — — b — b, cvadit —^-—a. 

Ad hanc Rcgulam referri debct etiam ordinatio tcrminorum aequa- 
tionis qux ficri folct per tranflationem ad contrarias partcs cum figno 
contrario. Ut li habita aequationc fb-Sa + x defideretur x ; aufcr 
utrinquc 80, vcl, quod codem rccidit, transfer 8« ad contrarias 
partes cum figno mutato , & prodibit f b — 8 a - x. Eodcm modo 
ii habeatur aa~ zay = ab— bb+by ac defidcretur y, transpone 

— zaj & a b — b b, eo ut ex una parte confiftant tcrmini multiplicati 
per y t & cx altera reliqui termini, & prodibit aa — ab+bb $ay 
+by, undc y clicictur per Reg. f. fequentem, dividendo fcilicct 

aa — ab+bb 

utramque partem per $a+b, prodibit cmm Ta+J — = J' ™* 

que ita sequatio abx+al—aax — abb — iabx—.x* per dcbi- 
tam tranfpofitioncm & ordinationcm evadit +a££ vc * 
■ x +-aa +a* 

Reg. II. Siftta compareat quantrtas per quam omnes aquationis 
terntim multiplicantur , debent omnes per illam quantitatem dwidi; vel 
ft per eandem quamitatem omnesdividantur debent omnes peril/ammul- 

tiplicari. 

Sic habito ifbb — ^ab+^bx, divide tcrmmos omncs per b & 
fit lfb ~z+a+ 3-r. Deinde per 3 & fit f b = Sa+x. Vcl habito 

b* bbx xx .... . j. * J 

— — = — multjphca omncs pcr c & prodit — — — 

ac c c c 1 

Rec. 
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• 

Reg. III. «SV^tffl fit fratlio irrcducibilis in cujus denominatore re* 
periatur litera illa ad cujus dimenfiones aquatio ordinanda eji , omnes 
aquationis termini fer ifium denominatorem, aut per aliquem dhiforem 
ejus multiplicandi funt. 

a x 

Ut fi aequatio j^+b=x fccundum x ordinanda fit, multipli- 

ccntur omncs cjus tcrmini pcr a — x dcnominatorcm fractionis — — 

a — x 

fiquidcm x inibi rcpcrtatur, 8f prodit ax + ab — bx=ax — xx, 
icu ab-—bx — xx, Sc fa&a utriufquc partis tranflationc xx — bx 

— ab. Atquc ita fi habcatur terminique juxta y 

ordinandi fint multiplicentur pcr denominatorem icy — cc vcl fal- 

tcm per diviforem ly — c quo y tollatur c dcnominatore & cxurgct 

ai — abb m ,. . a* — abb 

— = zyy—%cy+cc &ordinando cc + $cy = zyy. 

a a 

Ad cundem modum — a = xmultip!icando perxevadit aa — ax 

aabb xx ...... . . 

= **' 77x~J+^x" multl P llcando P nmo pcrxx, deinper 

,+*-* cvadit — 

Reg. IV. Sicui furda quantitati irreducibili litera iila invohatur 
ad cujus iimenfiones aquatio ordinanda efi % cateri omnes termini ad 
contrarias partes cum fignis mutatis transferendi fmt , & utraque pars 
aquat ionis in fe femcl multiplicanda fi radix quadratiea fit , vel bis fi 
fit cubica, &c. 

Sic ad ordinandum juxta x arquationcm </ aa — *x+<i"x,rrans- 

feratur * ad alteras partcs , fitquc «x=x — «;& quadratis. 

partibus, *<i-tfx-xx-2tfx+«(»,fcu o=xx-«*hoccftx 

Sic etiam Vi-.aax + iaxx —xi — a+x o, tranfponcndo — a+x 
evadit \> 3 :aax+iaxx — x*~a —x, & p irtibus cubice multipli- 
«tis aax + xaxx—xi — ai—iaax+idxx—x*, feu xx +ax 

— a «. Et llc ^ ay+yy—a Vay—-yy quadratis partibus cva- 

dit 
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<lit y y = a y+yy — a^ay — > y & terminis dcbite transpofitis ay 
~a tfay ~yy fcu y - Vay—yy, & partibus itcrum quadratis 
yy ay—yy, £v tranfponendo denuo, tyy — ay five zy=a. 

R e g. V. Terminis fccur.dum Dimenfiones litera alicujus ope pr£- 
Ccdcu&.m rcguforum difpofitis, fi ntaxima ejufdem liter* dimenfio per 
cognitam quamlibet quantitatem multiplicetur , debet tota aquatio per 
eandem dividi. 

bx 

Sic iy =a dividcndo pcr i cvadit y~\a. Et — z=a dividcndo 

a 

per — cvadat x — -r. hx. *J xx, x—aicc=o 

r a b -cc +aac +aacc 

a* -za*c 

xx , x—a^cc 

dividcndopcr lac-ce evadit x^ + ^i ±££££ = 0 , 

r zac—cc * 

„ at + aac a*c . . 

fivc x x + xx — aax — — - — - = o. 

zac—cc za — c 

Reg. VI. Aliquando reduclio inftitui potefi dividendo aquatiencm 

per cempofitam aliquam quantitatem. 

Sic cnim y^"^ yy+ * bcy-~ bbc, ad hanc »=— tcy+bc 

rcducitur transfcrcndo tcrminos omncs ad eafdcm partes hoc modo, 

y l y yy—ibcy + bbc = o y & dividendo pcr y — b ut in capite dc 

divifione oftenfum *ft : Prodibit cnim yy + zcy — bc=o. Aft hu- 
jufmodi divifomm invcntio difficilis cft & cam prius docuimus. 

Reg. VII. Aliquando etiam reduclio per extraclionem radicis ex 
utraqtte aquationis parte infiituitur. ■ 

Quemadmodum fi habcatur xx-^aa — bb^ cxtra&a utrobique 
r.tdice prodit x— ✓ Jaa — bb.Qnod fihabcatur xx + aa — zax+bb 
tnrnsfvT zax tc exu^get xx— zax+aa — bb^ cxtraftifque partium 

radicibus x — a-+\c\ — b 9 fcu x — a_J* Sicctiam habitoxx=0* 

bb f addc utrinquc — ax + ^aa 8c prodit xx — ax+\a* = \aa 

■ ; -bb f 
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~.bb , & extracta utrobiquc radkc * — £ v 1 — fcu 

Et fic univerfalitcr: Si fit xx=.^x.y, crit x = « 

Ubi iifdcm figrtis ac p & 7 in xqmtio nc priori afficienda 

fiint; (ed \pp femper affirmativC ponendum Eftque hoc exem- 

plum Rcgula ad cujus fiirulitudinem aequationes omncs quadraticae 

ad fbrmam fimplicium rcduci poflunt. E g Propofita aequationc 

ixxy 2. xx 

yy-—^+xx, ad extrahcndam radiccm y confcr — cum p 9 

XX x^ 

& xx cum q , hoc eft fcribe — pro \p & ~ + P"> IfP ' f»**- 

x* «Tx"* , xx 1 /x'* _ , 

quc onetur + > — +xx vcl > = — — v ~ a +xx. Eodcm 

modo acquatio yy — ay — icy + aa — c c confcrendo a— ic cum />, 
& a« — cc cum f, dabit y-[a—c+ ✓ Quin etiam 

aequatio quadrato-quadratica *♦=— aaxx+ab* cujus tcrmini im- 

parcs dcfunt , opc hujus regulat cvadit x x = — [aa+V ^+ab* , & 

extra&a iterum radice x~ — \aa+ v* }a*+ab*. Et fic in aliis. 

Suntque hae rcgulae pro concinnanda xquationc fblitaria , quarum 
ufum cum Analyfta tttis perfpexerit, ita ut xquationem quamcun- 
quc propofitam fccundum quamlibet litcrarum in ca complexarum 
difponerc noverit, & cjufdcm literac fi ca unius fit dimcnfionis, aut 
maximas potcftatis ejus fi plurium , valorem cliccre : Haud diffici- 
lcm fcntict comparationcm plurium aequationum intcr fc j quam pcr- 
go jam doccrc 

*De duabus pluribufve tquationibus in unam transformandis 
ut incognita quantiutes extetminentur. 

Cum in alicujus problematis folutionem plures habcntur xquatio- 
nc« ftatum quacftionis comprehendcntcs, quarum unicuiqueplu- 

H ros 
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res ctiam- mcegnitx quantitates involvuntur ; xquationes iftx (dux 
pcr viccs fi raoda frat plures duabus) funt ita conne&endx ut una 
cx incognitis quantitatibus pcr fingulas operationes tollatur,& cmcr- 
gat xquatio nova. Sic habitis xquationibus 1 * = y 4- f , & * y+z 9 
demendo xqualia ex xqualibus prodibit *~ Et fcicndura eft 
quod pcr quamlibet xquarioncm una quantitas incognita poteft tolli, 
atque adco cum tot funt xquationes quot quantitates incognitx, 
omncs poflunt ad unam denique rcduci in qua unica manebit quan- 
titas incognita. Sin quanticates incognitx fint unaplures quamxqua- 
tioncs habentur tum in xquatione ultimo rcfultante dux manebunt 
quantkatcs incognitx, & fi fint duabus plurcs quam sequationes ha- 
bentur tum in xquationc ultimd rcfultante manebunt tres, & fic 
prxtcrca. 

Poflunt ctiam dux vel plurcs quantitates incognitx pcr duas tan- 
tum xquationcs fbrtafle tolli. Ut fi fit ax — by — ab — az, & bx 
+by = bb + az: Tum xqualibus ad xqualia additis prodibit 
ax+bx — ab+bb, cxterminatis utrifque y & z. Scd ejufmodi ca- 
fus vel arguunt vitium aliquod in ftatu quarltionis latcre, vel calcu- 
lum erroneum cflc aut non fatis artificiofum. Modus autcm quo 
una quantitas incognita pcr fingulas xquationcs tollatur cx fequenti- 
bus patebit. 

Exterminatio quantitatis incognita />er aqnalitutem 

valorum ejus. 

Cum quantitas tollenda unius eft tantum dimenfionis in utraque 
xquatione , valor ejus uterque pcr rcgulas jam antc traditas. 
quxrendus eft , & alter valor ftatuendus xqualis alteri. 

Sic pofitis a+x — b+y & 2 x + y ~ 3 £ , ut cxtcrminetur y xqua- 
tio priraa dabit a + x — b—y, & fccunda dabit $b — Zx—y, Eft 

crgo a+x — b=i;b — zx, fivc c^xiinando 
Arque ita z*=y, & f +x=y dant zx=f +x fcu x=f. 
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Et**-!*^**» & *»=** dant ^jy- (=^) = j j firc 

zb* 

ordinando xx—bx^-—=o. 

a 

' ' • ' ' 

bbx — aby , „ ayy 

Itcm a =ab+xy, &bx+-^ = iaa tollcndo * dant 

aby+aab zaac — ayy hh 

Tf^aT ^ X) = — Tc— : ** y>—- m y> 

zaac—bbc tf i 
— ^4-£/>£-=o. 

* 

Dcniquc x+^ ~z = o&ay~xzto\kndozd*Bt x+y(—z)- — 

x 

five xx+xy~ay. 

Hoc idem quoquc perficitur fubduccndo altcrutrum valorem quan- 
titatis incognitac ab altcro, & poncndo rdiduum aequalc nihilo Sic 
incxcmplorumprimotolle $£ — ix ab a+* — b &,mafiebit a+ix 

— 4*— o, iivcx — -^— . 

1 

■*•••* • • • •* 

Extermiiutio quantitatit iucsgnit* fubftituenao $r+ 

ea valorem fuum. 

U9 

Gum in altera (altem sequationc, tollcnda quantitas unius tantum 
dimcnfionis exiftit, valor ejus in ca quaerendus eft j & pro fe* 
in acquationcm alteram fubftitucndus. Sic propofitis xyy=b* & 

xx+yy=by — ax-, ut cxtcrminctur x, prima dabit ~~* '■ Qj*> 

rc in fccundam fubftituo ~- pro x, & prodit -^+yy—by—*— , 

yy v yy 

ac rcduccndo y 6 — byi+ab*yy+b 6 ~o. 
Propofitis autem ayy+aay—zi', & ?z-*y—az 9 ut y tolla- 

tur, fecunda dabit y-~~- Quarc pro r fiibftituo — ~ in 

^ X ■■■■ 

H % pri- 
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pnmam , prod.tquc Z^aT+r* + ZZi =zK Et rcduccndo » 
z* — i4z' + .*<izz — %a* z+**=o. 

X V 

Pari modo propofitis — ~z & ^+z*=;f, ad z tollendum pro 

•o fubftituo in acquaoonem fccundam, & prodit cy+ *-*^=ec. 

Carterum qui in hujufmodi computationibus cxercitatus fucrit 
fcepenumcro contra&iores modos pcrcipict quibus incognita quanti- 

tas cxterminari poflit. Sic habitis ax^— ^ — — & x = * Z , fi 
r z x — £ 

ecqualia multipliccntur acqualibus , prodibunt xqualia axx ~ abb 

five * : b. Sed cafus ejufmodi particularcs ftudiofis proprio mart* 

cum rcs tulcrit lnveftigandos linquo. 



Exterminatio quantitath incognita qua plurium in utra- 
que aquatione dimenftonum exiftit. r — 

Cum in neutra acquatione tollcnda quantitas unius tantum dimen- 
fionis cxiftit valor maximae potcftatis cjus in.utraquc quxren- 
dus cft ; Dcinde fi poteftates iftae non fint eaedcm , acquatio potefta- 
tis minons multiplicanda cft pcr tollendam quantitatem aut pcr cjus 
quadratura aut cubum, &V. ut ca cvadat ejufiicm potcftatis cum ae- 
.quatione altcra. Tum valorcs illarum poteftatura poncndsc funt 
aequales, & xquatio nova prodibit ubi maxima potcftas fivc dimcn- 
fio tollcndae quantitatis diminuitur. Et hanc operationem iterando 
quantitas illa tandcm auferctur. 

Qucmadmodum fit xx+r x = $yy & ixy — $xx=4; ut x tol- 

Jatur,primadabit xx=—fx+$yy & fccunda xx==-~ — Po- 

no itaquc $yy~ fx - — - , & fic x ad unicam tantum dimen- 
, fioncm rcducitur, adeoquc tolli potcft pcr ea quae paulo ante oftcn- 
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di. Scilicct aequationcm novifllmam debite rcduccndo prodit o.yy 

oyy + 4 

— ij*x=i*7 — 4, fivc *-~-\^~~* Hunc itaque valorem pro x 
in aliquam cx aequationibus priino propofitis ( vclut inxx+fx~% yy) 
fubftituo, &ontur —~^ J ^+^—- Vy . Quam, 

ut in ordincm rcdigatur, multiplico pcr 4.77+60.7+ iijjOC prodit 

%iy++7i>yy + 16 + 9°> 3 + 4°> + 6 7Tyy+ }oo=ijlj1 + i$oy l 
+67fyy, fivc 69.7* - 90^ +7 w + 4 o_y+ 3,5-^0. 

Pncterca fi fit y s ~xyy+ix f &yy ~ xx — xy—- 5 ; ut j tolla- 
tur multiplico pofteriorem xquationem per y & fit.yi~xx.y — x.y> 

— $ y totidcm dimcnfionum quot prior. Jam ponendo valores ipfius 
y' fibimet xquales habeo xyy + $x~xxy — xyy — \y , ubi y dcpri- 
mitur ad duas dimenfioncs. Pcr hanc itaquc & fimpliciorcm ex 
jequationibus primo propofitis yy—xx — x y — 3 quantitas y pror- 
fus tolli poteft lnfiftendo veftigiis prioris excmpli. 

Sunt & alii modi quibus ha:c eadem abfolvi pofiunt ; idquc fxpe- 



zxx y 

numcro contractius. Qucmadmodum cx yy = — — - +xxUyy = %xy 

a 

x^ 

•! — j ut.7 deleatur, extrahc in utraque radicem y ficut in Rcg. 7. 
* a 

oftenfum eft , & prodibunt y — — + V T — + X x,k\~x+ } J—+xx. 

a aa . aa 

, . - ■ 

' xx f x^ 

Jam hos ipfius y valorcs poncndo xquales habebitur - + V — +xx 

.7 - • • «/ X"* .XX 

=x+ v--+xx, & icjicicndo xqualia v ^+xx,reftabit ~ = *, 
tcI xx — axSix-a. 

Porro ut cx xquatiombus x+y+?-? -*o, Sc xx+yy+^- = 14» 

tollatur x, aufcr j dc partibus xquationis primx, & reftat x+^ 

- xo — .y , & pardbus quadratis fit xx+ 1^+^=460 -40^+^ 



xx 

c 

H 5 tollen- 
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tollcndoquc utrinque yy reftat xx+yy+j^— 400 — 40 Quarc 

cura 400 — 40 y & 140 iifdcm quantitatibus aequentur, erit 400 
•-»■ 40 y - 1 40, five y = 6 y . Et fic opus in plcrifque aliis acquanoni- 
bus contrahcrc liccat. 

Caeterum cum quantitas cxtxarminanda multarum dimcnfionum 
exiftit, ad cam cx sequatiomibus tollcndam calculus maxitnc laborio- 
fus nonnunquam requiritur : Sed labor tunc plurimum minuctur pcr 
excmpla fcquentia tanquam rcgulas adhibita. 

R B G. I. 

Ex axx+bx+c=o, & fxx+gx+b=o t 
Extcrminato x prodit 
ab — bg — 2,cfxab: + 0b — cgxbf:+agg + cff<c=O. 

R E o. II. 

Ex axi + bxx+c x+d~Oy & fxx+gx+b = o f 

Extcrminato x prodit 

' 

*h — bg—2.cfxabb: + bh-cg—2.df*bfb'. + cb — dgxagg+cff? 
+ lagb+bgg+dffx df= o. 

R E o. III. 

• 1 

Ex ax*+bx*+c xx+dx+e = o, Scfxx+gx+b — o, 
r Exterminato * prodit 

sb — bg~-icf*ah): + bb-cg-~idf<bfbb:+agg+cfT . 
*cb b—dg h + egg -2 efb: +%agb+ bgg +dff<dfb: 

a b h + j bg b—dfg+eff* eff 1 —bg^iab • • • • 

R E s. 
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R e g. IV. 

Ex axi+bxx+cx+d~o, &fx*+gxx+bx+k~o 9 

Extcrminato x prodit 

ab — bg—zcf* adhb — aehk: + ak+bb—cg — zdf* bdfh. 
— ak+bb + zcg+$dfxaakk:+cdb—ddg cck + zbdk 
**ig*- c f f'>+i a & h + bgg+df f—i afk^ddf^ ak-bh+cg+df 
xbcfk:+bk—zdgxbbfk—bbk—iadb — cdfx a gk = o. 
Vcrbi gratia, ut cx sequationibus xx+fx — $yy=o, &C2xx 

— ixj+4 — o extcrminetur x : inregulam primam pro a,b,c;f,g 7 
& b refpc&ive iubftituo 1, 5 yy ; zy, & 4. Et Ggnis+ & — 

probe obfervatis oritur 4+ 1 oy+ 1 8 yy * 41+10— 6y* * 1 f:+4>.)'~2.7.>.j' 
x — ^yy—o. Sive 16+40^+71^+300 — $o>J+6pyi=o. 

Simili ratione ut ^ deleatur ex arquationibus y^ — xyy — ix = o 
& yy+xy— xx+$=o, in regulam fecundam pro a 9 b,c,d- f f 9 g,b 9 
& x fub ftituo, 1, — * , o,— — xx + $, & y, refpc&ive, 

proditque 3 — xx+xx* 9 — 6xx+ xi : — j*+x3 + tfx x — Jx+x*: 

+ ixxxxx:+o,x—2xi—x) — 2xx—2x=o. Tum delendo fu- 
pcrflua & multiplicando, fit 17 — i$xx + $x\— px*+.v 6 ,+ $** 

— i8**+iijrf-o. Etordinando * 6 +i8x^ — 4f **+i7~ o. 
Ha&cnus de unica incognita quantitatc e duabus acquationibus tol- 

lenda. Quod fi plures e pluribus tollendac funt, opus pcrgradus 
peragctur: Ex xquationibus' ax~yz,x+y=zz&fx=y.+ 3 z, fi 
«juantitas y elicicnda lit, imprimis tolle alteram quantitatum * aut 

v z 

z, puta x fubftituendo pro ea valorem ejus — (per acquationem- 
primam inventum) in aequationem fccundana ac tertiam. Quopa&o 
obtincbuntur ^+j^-c, &^= y + l&: £ qiu b u& deindetolk 
z utfupra. 
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*De modo tollendi quantiiates quotcunque furdas 

ex aquationibus. 

Huc referre licet quantitatum furdarum exterminationem fingcndo 
eas literis quibuslibet acqualcs. Qucmadmodum fi fit J a y 
~\faa—ay—%a+ v'i : * vv,fcribrndo /, pro Vay,v pro \'aa— ay\ 
& x pro f*:ayy habcbuntur aequationcs / — v = ia+x 9 tt ay t 
vv=aa — ay^ & x3 ayy* cx quibus tollcndo gradatim /,v,&* 
rcfultabit tandem aequatio libcra ab omni Afymractria. 

Quotnodo ^uaftio altqua ad aquationem redsgatur. 

-poftquam TyroinsEquationibus pro arbitrio transforrnandis&con- 
A cinnandis aliquamdiu excrcitatus fucrit, ordo cxigit ut ingenii 
vircs in quaeftionibus ad acquationcm rcdigendis tentct. Propofita 
autem aliqua Quaeftione, Artificis ingcnium in co pradcrtim rcqui- 
ritur ut omncs ejus conditioncs totidem aequationibus dcfignct. Ad 
quod faciendum pcrpcndet imprimis an propofitiones five fcntentue 
quibus enunciatur fint omnes aptae quae tcrminis algebnricis dcfignari 
poflint , haud fecus quam conceptus noftri chara&eribus grcecis vcl 
latinis. Et fi ita, (ut folct in qua:ftionibus quae circa numcros vcl 
abftra&as quantitates vcrfantur,) tunc nomina quantitatibus ignotis, 
atque-ctiam notis, fi opus fucrit, imponat; & fcnfum quaeftionis 
fermonc, ut ita loquar, analytico dcfignct. Et conditioncs cjus ad 
•algcbraicoiterminos fic tranflatas tot dabunt acquationcs, quot ci fol- 
vendae fufficiuot. 

Quemadmodum fi quacrantur trcs nuracri continuc proportionales 
quorum fumma fir 10, & quadratorum fumma 140; pofitis ,>&z 
nominibus numerorum trium quaefitc* um , Quaeftio c latinis literis 
in algebraicas vcrtctur ut icquitur. 
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Qmeftio Latine enunciata. 



Qucruntur trcs numcri his condi- 

tionibus , 
Ut fint continuc proportionalcs , 
Ut omruum fumma fit io. 
Et ut quadratorum fumma fit 140 



Eadcm algcbraicc. 



r.y.z? 

x.y: :y.z. fivc xz—yy 
x + ) + z = 10. 
x x +yy + zz = 1 40. 

Atqucitaquacftiodeducitur ad arquationes xz—yy, x+y+z = io 
& xx+yy+zz= 140, quarum ope *,>6cz pcr rcgulas fupratra- 
ditas invcftieandi funt. 

Cartcrum notandum eft folutiones quaeftionum co magis cxpeditas 
& artificiofas ut plurimum cvaderc quo pauciorcs incognita? quanti- 
tatcs fub initio ponuntur. Sic in hac quarftionc polito .. pro primo 

numero & y pro fecundo, erit ^ tcrtius continuc proportionalis ; 

qucm proindc ponens pro tcrtio numcro quacftioncm ad jequationes 
fic rcduco. 

§)u<eJlio Latine enunciata. Eadem Algcbraicc. 



Quaeruntur tres numeri continue 
proportionaks, 

Quorum fumma fit 

Et quadratorum fumma 140. 



yy 

X 



x .y.'-— ? 



x+y + V -^~zo. 
** +yy+ x~x 14 °* 



Habcntur itaquc aequationcs x+y+ y -^=%o6cxx+yy+~ = i^o 

quarum rcdu&ionc x & y dcterminandi funt. 

Aliud exemplum accipe. Mcrcator quidam nummos ejus triente 
^motanis adauget, demptis 100 tfc quas annuatim impcndit in fami- 
liam , & poft tres annos fit duplo ditior. Quxruntur nummi. 

Ad hoc autem refolvcndum fciendum eft quod plures latcnt pro- 
pofitiones qua: omnes fic cruuntur Sc cnunciantur. 



I Latine. 



Latint. 



Refolutit Qutftiomm 

Algcbraicc. 



Meraitor habct 
numnios quof- 
dam. 

Ex quibus anno 
primo expcndit 

Etreliquumadau 
gct tncntc. 



■V» 



V — 100. 



\- ICO + 



X 100 



five -4*=42. 

• 700 



Annoquc fccundoU * -— 400 4 V — 

expendit icott>.| *j *J 

Etrcliquumadau- 4-v — 7^° 4* — J/gg /♦ i<5.y — 2.Sco 

gct tricntc. | 3 9 9 

Et fic anno tcrtio 1 * — 1800 r 16 x — 3^00 

) „ 100 fivc — — • 

9 9 



cxpcndit 100 tt>. 

Et rcliquo tricn- 
tem fimilitcr 
Iucratus cft. 

I'itque duplo di 
tior quam fub 
initio. 



trtr — 3700 16 y — 3700 - 64 -y — 14SCC . 
p + 27 IVC 27 

64 x — 14800 _ 



*7 



Quxftio itaque ad a:quationcm -^^-^^^ = 2xrcdigitur,cu- 

jus rcdu&ionc erucndus cft *. Ncmpc duc cam in 17 & fit 64* 
— 14800 — fT4* fubduc f^.v & rcftat io.v— 14800 = 0, feu 10* 
= 14800, & dividendo pcr 10 fit ^=1480. Quarc 1480 tb funt 
nummi fub initio ut & lucrum. 

Vidcs itaquc quod ad folutioncs quicftionum qiue circa numeros 
vcl abftra&as quantitatum Telationes folummodo vcrfantur , nihil aliud 
ferc rcquiritur quam ut e fcrmone Latino vel alio quovis in quo 
Problcma proponitur, tranflatio fiat in fermoncm (li ita loquar) AU 
gebraicum, hoc eft in Characlcrcs qui apti funt ut noftros de quan- 
titatum rclationibus conceptus dcfignent. Nonnunquam veropotcft 
accidcre quod (crmo quocum ftatus quxftionis exprimiturincptus vi- 
dcatur qui in Algcbraicum pofllt vcrti ; fcd paucis mutationibus ad- 

flibins> 
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ARITHMETICARU M. tSf 

hibicis , & ad fcnfum potius quam vcrborum fonos atccndendo vcr- 
£o rcddetur facilis. Sic cnim qiuclibct apud Gcntcs loqucndi formac 
propria habcnt Idiomata: Qiur ubi obvcncrint, tranllatio ex unis u\ 
alias non vcrbo tcnus infticuenda eft lcd cx lcnfu dccerminanda. C.c- 
tcrum uc hujufmodi problcmata hac methodo ad sequaciones redigcn- 
di fomiliaritaccm convincam & illuftrcm, Sc cum Artcs exemplis fa- 
cilius quam prxccptis addilcancur, placuit icquentium problcroacum 
lblucioncs adjungcrc; 

P R O B. I. 

Data duorum numerorum fumma a CJ? differentia qttadratorum b, 
invenire numeros ? 

Sic corum minorx& critalter a—x corumque quadraca xx&aa 
^zax+xx: Quomm diflerencia aa — zax fupponitur b. Eft ita- 
que aa — zax = b 9 indcque per reductioncm aa — b = zax fcu 
aa — b b 

— (=j<.--)=*. 

Exempli Gr. Si fumma numerorum fcu a fit 8 , & quadrato- 

rum dificrencia fcu b 16; crit \ a — — (—4 — i) = J — x6c a—x 

z a 

—f. Quare numeri funt }&f. 

P R O B. II. 

■ 

fovenire tres quantitates x, y & z quarum paris cujufque fumma 
datur. 

Si fumma paris x&y fit a\ paris x&z,b; ac paris ykz 9 ci 
Pro dctcrminandis tribus quxficis x,>&z crcs habcbuncur aequa- 
tiones x+y^=a,x+z = b,hi y+z=c. Jam uc incognicarum dux 
puca y & z excerminencur , aufcr x utrinquc in prima & fecunda 
xquationc, & cmergent y=a — x,\kz=b—Xj quos valores pro 
y & z fubftituc in tercia, & oriccur a—x+b—x=c & pcr redu- 

ctioncm x= a+b ^~~ c Invento x aequationes fuperiores y=a — x 
& zzzb—x dabunt >&«. 

I % EXEMPL. 



Refolut't9 Quaftimtm 

ExrMPi..Si fummaparisx& rfitp,parisx &z io,&parisj&3 
timi in valonbus .y,j &z fcnbe 9 pro*, 10 pro^, & 13 pro r\ 

a + b — c 

& evadct a + b — c~5, adcoque *( = — ) = $,y {—a — x) 

= 6*, & z> (--£ — *) =J. 

P R O B. III. 

• Quantitatem datam ita in partes quotcunque dhidcre ttt majores par- 

tes fupcrcnt minhnam pcr datas differcntias. 

Sit a quantitas in quatuor cjuiinodi partcs dividcnda, cjufque pri- 

ma atquc niinima pars x, & iupcr hanc cxceiTus iccunda: partis b r 

tcitiae partis c & quart.r panis d\ & crit x + b fccunda pars, x+c 

tcrtia pars & x+d quarta pars,quarum omnium aggrcgatum ^x+b 

+ c+d sequatur toti linea: a. Aufcr jam utrinquc b+c+d & reitat 

— / j r a~b~c~d 

Ax — a — b — c — d live x — . 

4 

Exempl. Proponatur linea zo pcdum fic in 4 partes diftribucn- 
Ua ut fuper primam partem exccflus fccunda: fit 1 pedum tcrtiae 

3 pcd. & quartte 7 ped. Et quatuor partes emnt x ("~ <r *~ b - c — d 

. 4 

five 20 1 J"* 7 ) = 3l> X+b=^X+C~f 9 &* + </=$. 

Eodem modo quantitas in plurcs partes iifdcm conditionibus di- 
viditur. 

P R O B. IV. 

Viro cuidam nummos infer mendicantes diftribuere voJenti, defunf 
cclo denarii quo minus dct fingulis tres denarios. Dat itaque fuiguYts 
duos denarios fcf tres denarii fuperfunt. guaritur numerus menduan- 
tium. 

Efto numerus mcndicantium x & dccrunt 8 dcnanl quo minusdet 
omnibus 5* dcnario Si habet itaque }x — 8 denarios. Ex his ai>- 
tem dat tx dcnarios, & rcliqui dcnarii x — 8 funt tres. Hoc eft 
A—3 = 3feux = u. PROB. 
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ARITHMETICARUM. J£ 

P R O B. V. 

Si Tabellarii duo A13 B->$9 milliaribus dijlantes, tcmpore matuii- 
tto obviam eant , quorum A conficit 7 milliaria in 2 horis, & B $ mill. 
in 3 horis^ ac B ttna hora ferius iter infiituit quam A: ghttritur lon- 
giludo itineris quod A conficiet antequam comeniet B. 

Dic longitudinem illam v; & crit co — x longitudo itineris B: 
Et cum A pcrtranftat 7 mill. in 1 hor. pertranlibit fpatium x in 

y- Iioris, eo quod fit 7 mill. 2 hor. : :x mill. ~ hor. Atquc ihr 

cum B pcrtran{cat8mill. in 3 hor. pertranfibit fpatium fuumyo — x 
1 77 ~ X x 

in g ' horis. Jam cum horum temporum diffcrcntia fit 1 

hora i ut evadant xqualia adde diffcrentiam illam breviori tempori 

. 177 — \x 0 177 — 5* zx _ 
ncmpc tcmpon g~"» oC emcrgct 1 + g-i-= — -. Et per 

reduftionem 35=*. Nam multiplicando per 8 fit i8f — 3* 

= -~ . Dcin multiplicando etiam per 7 fit 1 ipf — 2ix— itfx, 

lcu 1195" r 37*v Et dividendo denique pcr 37, exoritur ^f — xi 
Sunt itaque 35 mill. itcr quod A conficict antcquam convenict B. 

Idem generalius. 

m 

Datis duorum mohiUum A fc? B eodem curfu pergentium celeri/ati- 
btis, una cum intcrvalh locorum'ac temporum a quibus incipiunt mo- 
veri: Dctcrmimre metam in qua convenient. 

Ponc mobilis A camefTc cclcritatcm qua fpatium c pertranfire poA 
fit in tempore /, & mobilis B cam eflc qua fpatium d pcrtranfirc 
polTit in tcmpore g; 8c locorum intervallum efle e, ac h tempo- 
rum in quibus moveri incipiunc. 



I 3 C A, 



7<* Refohit':') ^j.tJl:Kiun§ 

CASUS t 

Dcinde fi ambo ad cafdcm plagas tcndant, & A fit mobilc quoj 
fub initio motus longius dithc a mcta : Ponc diltantiam illam efle 
indcque aufcr intervallum e 9 & rtitabit x — c pro diftantia B a 
mcta. Et cutn A pcrtranfeat fpatium c in tempore /, tcmpus in 

fx 

quo pertranlibit fpatium x crit — , eo quod fit fpatium c ad tcm- 

fx 

pus /, ut fpatium x ad tempus — . Atquc lta cum B pertranfeat 

fpatium d in g, tcmpus in quo pertranfibit fpatium x— t 
z x — — z e 

crit - — j- 2 — . Jam cum horum temporum difTercntia fupponatur 

h, ut ca evadant jequalia adde h breviori tcmpori, ncmpc tcmpori 

fi modo B prius incipiat movcri , & cvadct ~ + h — &*~& e . £ t 

, c^e + cdh ge + dh 

pcr rcductioncm rr vcl — — — f — x. Sm A pnus movcn 

cg — df g—jf 

incipiat addc h tempori £~£f & cvadct & = &+^^,&pcr 

rcdu&ioncm *&*~~ C j c 

casus-ii; 

• 

Quod fi mobilia obviam cant , & * ut ante ponatur initialis di- 
ftantia mobilis A a mcta, tum e— x crit initialis diftancia ipfius B 

fx 

ab eadem mcta j & — tcmpus in quo A conhciet diftantiam x , at- 

c 

quc - j tempus in quo B conficict diftantiam fuam e — x, 

Quorum tcmponim minori , ut fupra , adde dificrentiam h , 
f* 

nempc tcmpori — G B prius incipiat movcri, & fic habebi- 

tur 
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ARITHMETICARUM. 73 

tur £;+b=*l^, & P cr rcdu&ioncm f -~^ = *. Sin A 

prius incipiat movcri, addc h tcmpori * — & evadct — =s h 

a c • 

, & per reductioncm W=*. 

Exempi.. I. Si quotidic Sol unum gradum conficit & Luna trc- 
dccim , & ad tempus aliquod , Sol fit in principio Cancri atque poit 
trcs dics Luna in principio Arictis : Quarritur locus conjun&ionis 
proximc futunc. Refp. in 10J gr. Cancri. Nam cum ambo ad 
cafdem plagas cant, & fcrior fit Epocha motus lunx qux longius 

diftat a mcta: Erit A Luna, B Sol, & C *f^jf longitudo itinc* 

ris lunaris, quac, fi fcribatur 13 pro c\ 1 pro /, d 9 ac g, co 

o / j M*i x 90 +15*1x2, . 1109 „ 
pro e; & 3 pro b; evadet i; T\ - jj h > hoc eft TT » fivG 

100V. Hos itaquc gradus adjicc pincipio Arietis & prodibit iojgr. 
Cancri. 

Exempl. II. Si Tabellarii duo A & B, f 9 milliaribus diftantcs, 
tcmpore matutino obviam eant, quorum A conficit 7 milliaria in 
2 horis, & B 8 milliaria in $ horis, & B una hora fcrius iter infti- 
tuit quam A : Quxritur iter quod A conficict antcquam convcniat 
B. Rcfp. milL Nam cum obviam eant & A primo inftituat 

iter, crit ^/g + ^/ ltCT qua^tum. E £ hoc, fcribatur 7 pro c 9 
i pro /, 8 pro d, $ pro g, 5-9 pro c, & 1 pro b, evadct 

£i3jjy+7 <3x, iip r 

r 

P R O B. VI. 

Z)*/a <j^/w alicujus potejfatc , invenire quot ejufmodi agentes datum 
ejfeclum a in dato tempore b producent. 

Sit ea agcntis poteftas oua effe&unv ( producere poteft in tcm- 

poru 



Refilutlo §u*fiionum 

t 

pore <>, 8c erit ut tempus d ad tcmpus K ita cflettus c qucm agcns 
ille produccrc potcft in temporc d, ad cffc&um quem potcft produ- 

ccrc in tcinporc b, qui proindc crit -^. Dcinde ut umus agcntis 
• 

cflfcfrus ^ ad omnium cftcctum a, ita agcns ifte unicus ad omncs 
d 

. ad 

agcntcs : Adcoquc agcnttum numcrus cnt r*. 

Eximpl. Si fcriba in 8 dubus if folia dcfcribcre potcft, quot 
cjufmodi fcribx rcquirunrur ad dclcnbcndum 405- folia in 9 dicbus? 
Refp. 14. Nam fi fubftituantur 8 pro d, 1 c pro <-, 405- pro a & 

p pro £, numcrus \- evadct i?_ r _ £ hoc cft -^ 2 ^, fivc 24. 

P R O B. VII. 

m 

D.itis pluriutn a»e 'fium viribHS % tempus x determinare in quo da- 
Jum rfj-ftum d con : i'M:m proat'*>tt. 

Aycntium A, B, C, vircs ponunturqux intcmporibus e, f 9 g pro- 
due.mt cflcdas a> />, c rcfpcctivc; & hac in tcmporc x produccnt 

cftcccus h j, C f Quare cft ii- + ^+^=d t & pcr rcdudic- 

d 

ncm x — - i r- 

ExrMPL. Trcs mercenarii opus aliquod certis temporibus pcrficc- 
rcpoflunt, viz. A fcmcl in tribus fcptimanis, B ter in octo fcpti- 
niunis, & C quinquics in duodecim icptimanis. Qiucritur quanto 
tcmpore limul abfolvcnt? Sunt itaquc Agcntium A, B, C vircs 
qux tcmponbus 3, 8, 12 producant effcaus 1, 5, f rcfpedtivc: Ec 
quxritur tcmpus quoabfolventeiTe&um 1. Quare pro a^b^c;d y e,f 9 g 

fcribc 1, 3, 7, 1, 8, 12, & proveniet * = , + ^ fivc ! %t.hoc 
cft 6 dics f* horx, tcmpus quo fimul abfolvcnt. 

PROB. 
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P R O B. VIII 

DiJJimiJes duarum pluriumve rerum mijluras ita componere ut res UU 
cbmmift* datam inter fe rationem acquirant. 

Sit unius miftunc data quantitas d A+eB+fC, altcrius eadem 
-quantitas gA+-bB+kC, & eadem tcrtiae /A + »;B+»C ubi A,B, 
&C dcnotcnt rcs miftas, & </,*,/, g,£,&c. Proportioncs earundem 
in mifturis. Et fit pA+qB+rC miftura quam ex his tribus opor- 
tet componere; fingcquc x,y&z numcros eflc perquos fi trcs datae 
miftune refpectivc multiplicentur^arum fumma cvadet pA + q B+r C. 

dxA+exB+fxC^ 
Eft itaquc +gyA+byB+kyCy =/>A+?R+rC, Adcoquicolla- 
+/z A+mzB+*zC j 

.tis terminis dx+gy+Jz=p,ex + by+mz = q^fx+ky+nz=r % 



ftrptr «duftioncm ,««Z^=«=5C*« e ±*p« Et 

* — ?y — Jz q — by — mz a q — by — mz 
rurfus acquationes — j = jj & — g 

r — ky — nz , „. , ep — dq+d m-z — elz. 9 . 
= y per reduCtioncm dant ^ j -jr (->) 

= ~ — ^jf^^k~^~~ : * ^ abbrcvictur fcribcndo » pro 

ep — dq, /3pro</»i — y pro eg — eb t iprofq — *r, £ pro 

o ■ n , * + &z i + (z . , 

en—fm, & 0 pro fb—ek, cvadet = — & per redu- 

. y « 

8« — y<f * + /3z p—iy—lt 
fttoncm = z. Invento z ponc — - — =y cc — 2 j = x. 

Exempl. Si trcs fint mctallorum adliqucfa&orammifturae, qua- 
rum primaepondo continct argcnti ^ ii, acris \ I, & ftanni 3 2, fe- 
fundxpondocontinct argcnti § i, xris | 12, & ftanni 3 3, & tcr- 
tiac pondo continet acris g 14, ftanni \ 2, & argenti nihil; fintquc 
hsc miftunr ita componendac ut pondo compofitionis contineat argcn- 
ti ^aerisjo. & ftanni % y. Pro */,',/;£, Mi/>«,»>fM,r fcribc 
»,1,3; 1,11, }jo, 14, ij4,$, 2 rcfpedivc, fcerit* (=ep-dq = 1 «4 

K -1* 
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— 11x9) =—104, & /3 (—dm — e/= iix 14— 1 xo) = i6*8,8cfic 

7=-Mh *=*4. f=— 40j & *=*3- Adeoquc 2 (= y *~^ 
_ -^ 4 ^ + ; 4 u «c4-3z _- 104+0 , f __r-gy-lz 

—p£-fM )= °'K- y ~ -I 4 ? 

= -)-,',. Qiiare fi mifccantur * partcs pondo mifturx (e- 

cundx, partcs pondo primx 6c nihil tertix aggrcgatum crit pon- 
do contincns quatuor uncias argcnti , novem xris , fcv trcs ftanni. 

PROB. IX. 

Diitis plurium ex iifdtm rebtis nnfturarum pretiis, & proportionibus 
mijlorim inter fe , pretium cujufvis l mijlis determinare. 

Cujufvis rerum A, B, C, mifturx d A+gft+lC prctium ' 
cfto />, mifturx eA+bft + mC praium q y & mifturx fA+kB 
+uC prctium r; & rcrum illarum A, B, C quacrantur pre- 
tia x t y&z. Utpotc pro nbus A, B, & C fubftitue earum pre- 
tia x, y & z, & cxfurgcnt xquationes d x+gy + lz~p,ex+by 
+ m * z = q t & fx+ky + nz = r, ex quibus pcrgcndo ut in prxce- 

6 « yi et + Qz 

dente Problcmatc, clicicntur itidcm Tjgj = *> y ■ = y, 

U * d =*. 

Exempi . Emit quidam 40 modios tritici, 24 modios hordei, & 
10 modios avcnx fimul ir libris 11 folidis: Dcinde confimilis gra- 
ni cmit 16 modios tritici , 50 modios hordci, & fo modios avcnx 
fimul 16 libris: Ac tcrtio coniimilis etiam grani cmiti^modios tri- 
tici, 110 modios hordci & 100 modios avcnx fimul 54 lib. Qux- 
rttur quanti xfrimandus fit modius cirufque grani? Refp. Modius 
tritici f folidis, hordci \ folidis 6c avcnx z folidis. Nam pro </,£,/;. 
r, *3 PiVi & r fcribendo rcfpccbivc 40, 14,1^x6,50,1-^14, 

no, 100; ir*,, 16, & $4;prodit * (~ep — dq~i6* l.f\— 4©x 16) 
= — t }4t i & # (~dm-~ el — 40 * ro — 16 ■< 10) = 1480. Atque 
Ita y= — f76 > .J~ — foo, £=1400, & $=—1400. Adcoquc 
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m 

9 « — yf ^ f6±f6o—i$$ooo 274^0 _ f ,__*+j8z 

Z 7 <Z~ ~ — 8064OO+ J fflOOO ~ 2745-600^ ~ T o>^ (~ y 

Conftitit itaquc modius tritici 4 'tfc feu f fblidis, modius hordci t \ B> 
fcu 5 folidis , & modius avenx ,' 6 Ib fcu 1 folidis. 

PROB. X. 

Datis miftura fc? miftorum gravitatibus fpecificis invenire prth 
portionem miftorum inter fe. 

Sit e gravitas /pccifica miftune A+B cujus A gravitas (pccifica 
cfl: <?, fcv B gravitas b : & Oim gravitas abfbluta fcu pondus componatur 
cx molc corporis & gravitate fpccifica, crit a A pondus iplius A, 
b B pondus ipfius B,&?A+f B pondus aggregati A + B, adeoquc 
*A + £B-ffA+f B,indeque*A — e A=eB — bBfcue — b.a — e:: 
A. B. 

Exkmpl. Sit auri gravitas ut ip, argcnti ut lof, & Coronx 
Hicronis ut 17; critque 10. 3 (::e — b. a—e::A.B):- moles in 
auri corona, ad molcm argcnti, vcl 190. 31 ( : : ip x 10. 10 f x 3 : : 

a ■ c — b. b*a — e):: pondus auri in corona , ad pondus argcnti, 
& zn. 31 : : pondus coronze, ad pondus argcnti. 

. ■ 

P R O B. XL 

• • 

St boves a depafcant pratum b in tempore c ; &f boves d depafcant 
pratum aque Lonum e in tempore /, fc? gramen uniformiter crefcat : 
§)u<eritur quot boves depafcent pratum fimile g in tempore b. 

Si boves a in tempore c dcpafcant pratum b ; tum per analogiam 

* ec 
bovcs •— a m codcm tcmporc c , vcl bovcs y^a m temporc/,velbo- 

vcs j^a in tempore h, dcpalccnt pratum puta fi gramen poft 

tempus c npn crefccret. Scd cum proptcr graminis mcrcmcntum 
boves d in tcmpore /, dcpafcant folummodo pratum e, idco gra- 

K 1 minis 



7 6 Refohti* Qu<eJlloh 

minis in prato e incremcntum illud pcr tempus /— c tantum crit: 



eca 



quantum pcr fc fufficit pafeendis bobus d— --j pcr tcmpus/, hoc 

f 6 C & * 

cft quantum fufficit pafcendis bobus -j -r, pcr tempus /&. Et 

in temporc b — cpcr analogiam tantum erit incrcmcntum quaiv- 
tum pcr fc fufficit pafccndis bobus /~~~ • ' n ~j[ — ~f£ 
five >m=™^«f+««. Hcc incrclntum adjicc bo- 

bus "±i & prou ibit " fi -'?/ b Z"' b f *"?' »~ boun, 

quibus pafccndis fufficit pratum e per tempus b. Adcoquc pcr ana-» 

i i r bdfth — ecarb—bdepf+ecfza 

logiam pratum g bobus — ifi — | i l£. a pc r idc m 

tcmpus £ pafcendis fufficict. 

Exempl. Si ii boves depafcant ${ jugera prati in 4 (cptu 
manisi & 21 boves dcpafcant 10 jugera confimilis prati in 9 
fcptimanis ; quxritur quot bovcs depafcant 14 jugcra in 1 8 fcpti- 
manis? Rcfp. 36. Ifte errim numcrus invcnietur fubftituendo in 
hdfgh—ecagb -b dcgf+ecfga 

Vefb~~J7e~k nUmCr ° S I2 »&**»»WW4* 

& 18 pro litcris a ? b,Cid,e y f,g&h rcfpc&ive. Scdfolutio fortehaud 
minus cxpedita crit fi c pvhnis principiis ad formam folutionis prce- 
cedentis bterali* eruatur. Utpote fi 1 1 bovcs in 4 fcptimanis depa- 
fcant 3 \ jugera , tum per analogiam 36* boves in 4 fcprimanis vcl 1 6 
boves in 9 (eptimanis vcl 8 bovcs in 18 fcptimanis dcpafcent 10 ju- 
gcra : Puta fi gramen non crcfccrct. Sed cum propter graminis in- 
crcmcntum ti boves inp fcptimanis depafcant folummodo 10 jugc- 
ra, illud graminis in 10 ju^cris- pcr pofteriorcs f fcptimanas incrc- 
nicntum tantum erit quantum pcr fe fufficit exccilui boum zi fupra 
lrf, hoc eft j bobus per 9 feptimanas, vel ,quod perinde cft { bo, 
5us pcr 18 fcptimanas pafeendis. Et in 14 fcptimanis (exccflu 18 
fupra 4 primas, incremcntum illud graminis pcr analogiam tanturrr 

crit- 
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erit quantum fufficiat 7 bobus pcr 1 8 feptimanas pafcendis ; eft cfrim 
f fept. 14 fept. I boves 7 boves. Quare 8 bobus quos iojugerafine 
incremcnto graminis pafcere poiTunt pcr 1 8 fcptimanas addc hofco 
7boves quibus pafccndis folum incrcmentum graminis fufficit, fic 
fumma er:t 15* bovcs.Ac dcniquc fi 1 o jugcra 1 r bobus pcr 18 fcpti- 
manas pafcendis fumciant, tum pcr analogiam 14 jugera per idem. 
sempus fufficient 36 bobus. 

PROB. XII. 

Datis fpkarlcorum corporum in eadem recla motorum, fibique occur*- 
rentium magnitudinibus & motibus , determinate motus corundem pojt 
reflexionem. 

Hujus rcfolutio ex his dependet conditionibus, ut corpus utrum- 
que tantum rca&ionc patiatur quantum agit in akcrum, 8c ut cadera; 
ccleritate poft reflexionem recedant ab invicem qua ante accedebant. 
His pofitis fint corporum A & B celeritatcs a & b refpe&ive \ & 
motus (fiquidem componantur ex molc 6c cclcritatc corporum) crunt 
aA&cbB. Et fi corpora ad cafdcm plagas tcndant, &A celerius'' 
movcns infcquatur B, pone x decrcmcntum motus a A, 2v incre— 
mcntum motus bB percuflfonc exortum ; 8c poft reflexionem raotus* 

crunt aA — x&^B+xj & celcritatcs ac.— ^ quarum» 

diffcrcntia aequatur a — b dificrcntix ccleritatum ante reflcxionem;. 

__ , . bB + x >aA — x • . 

Habetur itaquc xquatio> — g * =«_ b , & mde perrc- 

' t^AB- _*AB . _ ." " 

ductionem ht x= A+B "» ^ uo P ro * m cc l encatlDU& 

*r*r & * B b- fubftitut0 P"*«« ^ 1% *'* ■**»' 

ipfius A , & ^A_^^±i5 ccleritas ipfius B poft rcflexioncnj.. 

Quod fi corpora obviam eant, tum figno ipfius b ubique muta- 
tt> H cclcritates poft rcflexioncm erunt - A yjj^ 

Kj 5; 



3* . Hefolutb Quafliontm 

& ^A+i^nL : Quarum altcrutra fi fbrte negativa obvcncrit; 

id arguit motum illum poft rcflexionem ad plagam dirigi ei contra* 
riam ad quam A tcndcbat ante rcflexionem. U quod ctiara dc mo- 
tu ipfius A in cafu priori intclligcndum cft. 

Exempl. Si corpora homogcnea A trium librarum cum ce- 
Icritatis gradibus 8, &" B novcm librarum cum celeritatis gra- 
dibus i ad eafdcm phigas" tcndant : tunc pro A , a , B & b fcri- 

be j,8,9&i;&( )cvadit-i,ac( ) 

f. Rcccdct itaquc A cum uno gradu celeritatis poft rcflcxioncm , & 
B cum quinque gradibus progredictur. 

P R O B. XIII 

Tnvenire tres. numeros continue proportionales quorum fumma fit io\ 
fcf quadratorum fumma 140. 
Pone numcrorum primum x, & fccundum y\ critque tertius 

y y y y 

' — , adcoque *+> + ~=io; & xx+yy+ -- = 140. Et pcr rc- 

+ y + y y 

ductionera ^ 0 x+ )'y — °i & x* xx+y*=o. Jam ut ex- 

tcrminctur x , pro W Rcg. $ fubftituc refpe&i* 

ve i, o,jjr— 140,0, ^, — to,& J>, Et cmergct — yy+ 180 *y« : 
+z yy—^oy+ifo x lAoyi—qoy* i+$J**f*:-* ZJ9 x /~ 40j5+4O0>"»: 
sro. Et per multiplicsftioncm i6oo>- 6 — 20800^ — 67600^- o. 
Ac reduccndo^j 1 y— fiy+ 169=0. Sivc(radicccxtracl:a) ly — 1 2—0 
feu y — 6j, ld quod etiam brevius alia methodo fcd mimis obvia 
fupra inventum eft. Porro ut inveniatur x fubftitue 6{ pro y in 

arquatione x x^_ £x+yyz=o. Et cxfurget xx— 1 $ ^^+427 = 0, 

fcuxx=il\x + 4i\. Etextraftaradice*: = 6i+ vel — v^/;. Nem- 
pc 6 1 + \? ; % cft maximus quxfitorum trium numcrorum, & 6\ — V 5 & 
minimus. Nam x altcrutrum cxtremorum numerorum ambigue dc- 
iignat, indcquc gcmini prodcunt valorcs, quorum alterutcr p«tc/l 

efle 
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tflc x , exiftcnte altero —^. 



Idcm alitcr. Pofitis aumcris *,j'&-^ utante, crit *4\y4-^ = 2D 



fcu x x= 10 ^— ^jy8cextraclanidiccAf=io--i>4-/ioo— ioy-£yy 

primus numcrus : Hunc & j aufer de 20 & rcftat ^==10—^ 

— /100 — ioy — ^yy tcrtius numcrus. Eftque fumma quadrato- 
rum a tribus hifcc numcris 400— 40.V, adcoque 400 — 40^ = 140, 
fivc y — 6[. Invcnto medio numcro 6,', fubftitue eum pro y ut< 
primo ac tertio numcro fupra invcntoj 8c evadet primus 6? + 
k tertius 6 J — V $ /, ut ante. 

P R O B. XIV. 

Invenire quatuor numeros continue proportionales quorum duo medii 
fimul conjiituant ifc, J$ duo extremi 20. " - 

Sit x fccundus numerusi 5c erit 12 — x tertius; — — primusj 

. 144— 1AX + XX , XX 144 — 24*+** 

cC quartus; adcoque lL _ x + x ~ 20 - 

Et per reductioncm * * = 1 2 * — 30 1 fcu * = 4* / fj, Quo ia^ 
vento cartcri numcri c fupcrioribus dantur. 

P R O B. XV. 

Invenireyutuor numeros continue proportionaks,quornm datur fum- 
ma a, & fumma quadratorum b. 

Etfi defidcratas quantitates ut plurimum immediatc quxrcre folc- 
mus, fiquando tamcn dua; obvencrint ambigux, hoc eft qux con- 
ditionibus omnino fimilibus praeditac mnt, (ut hic duo mcdii & duo 
cxtrcmi numcrorum quatuor proportionalium) prxftat alias quantita- 
tcs non ambiguas quxrerc pcr quas htc determinantur , qucmadmo- 
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dum harum fummam vcl diffcrentiam vel rcchngulum. Ponamtu 
crgo fummam duorum mediorum numcrorum eilc s, & rcclangu- 
lum r*, & erit fumma extrcmorum a — j, & re&angulum etiani r 
propter proportionalitatcm. * Jam ut ex his eruantur quatuor illi nu- 
mcri,ponc x primum & y fccundum j eritquc J— _yterrius 
quartus; 8^re£hngulum fub mcdiis sy—yy- r ^ indcque medii 
* = ',* + V;jj-r & j-^yrr^- jj- r; Icrm re&angulum 
fub extremis <ix — j* — *jt=r+ indcque extremi * — -■ f 

4 i 4 ~~ 

Summa quadratorum ex hifce quatuor numeris diiss — ias+aa 
— Ar quac eft = b. Ergo r = Ui — j as+-\ aa — \b> quo fubfti- 
tuto pro r prodcunt quatuor numeri ut fcquitur. 



Duomcdii 1«' + ^+t-i — W 



.v«U *T 

|4 X ■ ■ 



•4«. 

Duo cxtrcmi 



Reftat tamen etiamnum inquircndus valor ipfius s. Quare ad ab- 
breviandos ternjinos pro nuracrisnifce fubftitue. 



& 

. * — .s 



Et pone rcaangulum fub fccundo & quarto xquale qoadrato ter- 
tu fiquidcm hxc problcmatis conditio nondum iinpleatur, eritquc 



as—ss 
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ms—ss . pa—ps 

— t9 s+ — l pq=iss—ps+pp. Ponc ctiam re&an- 

gulum fiib primo & tcrtio acquale quadrato fccundi, & crit 
as — ss —.pa+ps 

— 4 — + T a * 1 pq-^ss+ps+pp. Harum xquatio- 

num priorcm aufcr c pofteriori & rcftabit qs—pa+ps=z%ps, fcu 
gs=pa +ps. R cftitue jam v^* — \ss+\%s — \a~a~ in locum 
p t & tf\b — \ss in locum q t & hatjebitur s yfjf^\sl-a+s< 

V * J — \ss+\as — \aa. Et quadrando s x= * +* 4 4 — \b t 

• & 

b .fJl 

fcu '=—77+ V — + i*, quo invcnto dantur quatuor 
numcri quaefiti e fuperioribus. 

P R O B. XVI. 

Si penfia annua Ubrarum ipcr quinque annos proxime fequentes fcJ- 
vcnda, ematur parata pecunia c, quarritur quanti teftimanda fit ufura 
ufura? centum librarum per annum. 

Ponc 1 —* ufuram ufurae pecunias x in anno, hoc eft quod 
pccunia 1 poft annum folvenda valeat x paratac pecuniac t & pcr 
analogiam pecunia a poft annum folvenda vakbit ax paratx pccu- 
nix, poft duos annos axx t poft trcs a arl , poft quatuor ax^ &poft 
quinquc ax'. Addc jam hos quinquc tcrminos 8c* erit ax*+ax* 

+*x*+axx+ax=c, fcu **+*i+*3 +**+* = -£. ^cquatioquin- 

quc dimenfionum, cujus opc cum x per + rcgulas poft doccndas 
inventum fucrit, pone *. 1 : : ioo.j. Et erit y — 100 ufura ufunc 
c/ntum librarum per annum. 

Atque has in quxftionibus ubi fola: quantiratum proportiones abfque 
pofitionibus lincarum confidcrandae veniunt, inftantias deduTe fuffi- 
ciat : Pcrgamus jam ad Problcmatum GeomcVicorum folutiones. 

+ Ntmpt mvtnitndo fifurat frhnat raditis f*r ctnAruOitmm quamvu mtchanicam 
ry rtliq** , t r mtiktdum Vitta. 1 



- T ' 
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^uomodo <%U£jlionesGeometric* ad aquationem redi- 

gantur. 

Tab. I. >^ ua: ftioncs Qemetrha cadcm fecilitatc iifdcmque legibus ad xqua- 
»f- 5« \^ tioncs npmjunquanj rcdigi pofliint ac qux dc abftraftis quan- 
titatibus proponuntur. Ut fi rccta A B in extrcma & mcdia pro- 
portione fccanda fit in C, hoc cft ita ut BEquadratura maximx 
partis fit xqualc rcctangulo BD fub totaSv minore parte contento: 
Pofito AB=a, & BC = x crit AC — a — x, & xx = a in « — x, 
sequatio qux pcr rcdu&ioncm dat *• = — \a + v' ^aa. 

Sed in rebus Georactricis qux frcqucntius occuiTunt, a variis li- 
ncarum pofitiombus & rclationibus complcxis ita dcpcndcrc folcnt 
ut egcant ulteriori inventionc & artificio quo ad Algcbraicos ttrmi- 
nos dcduci poffint. Et licct in hujufmodi cafibus difficilc fit aliquid 
prxfcribcre , & cujufquc ingcnium fibi dcbcat eflc opcrandi nonria : 
Conabor tamen difccntibus viam prxftcrncrc. Scicndum eft itaque 
quod quxftioncs circa cafdcm lincas dcfinito quolibct modo fibi in- 
viccm rclatas, poflint varie proponi, poncndo alias atquc alias qux- 
rcndas efle cx aliis atquc aliis datis. Scd de quibufcunque tamcn da- 
tis vcl quxfitis inftituitur quxftio, fblutio cjus eadem plane mctho- 
do cx Anal yfeos icric pcrficictur , nulla omnino circumftantia varia- 
ta prxter ficlas lincarura fpccics fivc nomina quibus datas a quxfitis 

' Tab I klcmus diftingucrc. Quemadmodum fi quxftio fit dc Ifoicclc C B D 
Fu 6 m c ' rcumra itifcripto, cujus later.i BC, BD, & bafis CD cum dia- 
mctro circuli AB confcrcnda funt: Ea vcl proponi potcft de in- 
vcftigationc diametri ex datis latcribus & bafi , vcl de invcftigationc 
bafts ex datis Iateribus & diamctro, vel dcnique dc invcftigationc 
laterum cx datis bafi.& diamctro: Scd utcunque proponitur, rcdi- 
gctur ad xquationem pcr candem feriem Analyfcos. Ncrope fi qu«- 
ratur Diameter pono AB=jt, CD— & BC vel BD ~b. Tum 
(ducta AC) propter fimilia triangula ABC&CBE cft AB, 

BC::BC. BE, five x.b::b. B E. Qiiarc BE~— .Eft&CE= 

» CD fi vc i a : Et propter angulum CEB rcctum, C E f+B E ^ = B C 7, 

hoc 



Digitized by Google 



GEOMETRtCARUM. 

b* 

hoc cft \a a + — = b b. Qtix xquatio pcr redu&ionem dabk quxfi- 
tum x. 

Sin qnxratur SajlSy pono AB = r, CD = *&BC vel BD — h. 
Tum (dutta AC) proptcrfimilia triangula ABC&CBE eft AB. 

BC::BC.BE, five <:.*: :*. BE. Quare BE =— . Eft&CE= 

c 

\ C D fivc \ x , & propter angulum CEB rc&um CEf-fBE^-BCf 

hoc cft *xx+ — = bb; xquatio qux pcr rcductionem dabit quxfi- 
c c 

tum x. 

Atque ica fi Latus BC vcl BD quxratur, pono AB=?,CD = j 
Sc BC vc! BD=*. Et (AC ut ante dufta) proptcr fimilia trian- 
gula ABC & CBEeft AB.BC::BC. BE; five *.*::*.BE. 

QuareBE = — . Eft & CE -',CD fivc \u\ & proptcr angu- 

hnaCEB rcchim cft CEf +BEf = BC?, hoc c&' 4 aa+-=xx; 

* * - - ■ ... 

xquatio qux pcr rcdu&ionem dabit quxfitum x. 

Vidcs itaque quod in unoquoquc cafu calculus quo pcrvcnitur ad 

xquationem, per onmia fimilis fit, & candem xquationcm pariat, 

cxccpto tantum quod Iincas aliis atquc aliis literis difignavi proutda- 

tx vcl quxfitx ponuntur. Ex diverfis quidem datis & quxfitis ori- 

tur divcrfitas in rcductione xquationis invcntx: Nam xquationis 

H ibb 
\aa + — =bb alia eft rcduc"ho ut obtincatur x= — ■ 

** sj+bb — a* 

k* , n . 

valor de AB, & xqiiatiQflH \xx+ — =bb alia reductio utobunea- 

c c # 

1 b — x* 

tur *=— ^cc — bb valordeCDj & xquationis '<*a + — =x* 

— - ii 

reducho longe alia ut obtincatur *= 4 icc*±c Vcc- ««valordc 

b* 

BC vel. BD: (perinde uthxc \aa + ~r = bb, ad elicicndum <-,*,' 

c c 

L z vel 
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vcl b diverfis modis reduci debet :) fed in harum aequationum inven- 
tione nulla fuit diverfitas. Et hinc eft quod jubent ut nullum inter 
datas & quxfitas quantitates habeatur* difcrimcn. Nam cum eadem 
computatio cuique cafui datorum & quxfitorum competat , convenit 
ut fine difcrimine concipiantur & confcrantur quo re&ius judicetur 
de modis computandi : Vel potius convcnit ut fingas quxftioncm de 
ejufmodi datis & quxfitis propofitam efle per quas arbitreris te poflc 
ad xquationem facillimc pervcnirc. 

PropoJIto igitur aliquo Problemate , quantitates quas involvit confer^ 
fc? nullo intcr datas 13 quafttas babito difcrimine , perpende quomodo 
ali<e ex aliis dependeant ut cognofcas quanam fi ajfumantur, fjntbetic* 
gradiendo^ dabunt ctteras. Ad quod faciendura non opus eft ut pri- 
ma fronte de modo cogitcs quo alix ex aliis per calculum Algebrai- 
cum deduci po(Tint, fed fufficit animadverfio generalis quod pofljnt 
»p AB ^ j directo nexu quomodocunque deduci. Verbi gratia ; fi quxftio fit 
Fi/5 7. de circuli diametro AD tnbufque lincis AB, BC, & CD infc- 
micirculo infcriptis , & cx reliquis datis quxratur B C ; primo intui- 
tu mamfcftum eft diamctrum A D dcterminare femicirculum , deia 
lincas AB & CD per infcriptioncra determinare pun&a B&C at- 
que adeo quaefitum B C , idque nexu maximc direclo ; & quo pa&o 
tamen BC ex his datis per Analyfin eruatur non ita manifcftumeft. 
Hoc idem quoque de A B vel C D fi ex reliquis datis quxrercntur, 
intelligendum eft. Quod fi A D ex datis AB, BC & CD qux- 
rcretur, seque patct id non fleri pofle Synthctice; fiquidem pun&o- 
rum A ac D diftantia depcndet ex angulis B & C , & illi anguli cx 
circulo cui datx linex (unt infcribendx, & ille circulus non datur 
ignota AD diametro. Rei igitur natura poftulat ut AD non Syn- 
theticc fed cx ejus aflumptione quieratur ut ad data fiat regreflus. 

Cum varios ordmes quibus termini quxftionis fic evolvi poffint 
perfpcxeris, E fyntbeticis quojlibet adbibe 9 affumendo lineas tanquam 
datas a quibus ad alias facillimus videtur progrejfus 6? ad ipfas vicifl 
fim difficillimus. Nam computatio ut per varia media poffit ince- 
dere, tamen ab iftis lineis initium fumctj ac promptius perficictur 
fingcndo quxftionem ejufmodi efle ac fi de iftis datis & quxfito ali- 
quo ab iftis facillimc prodituro inftkuerctur, quam de quxftione 

prout 
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prout revera proponitur cogitando. Sic m exemplojam allato fi ex 
reliquis datis quseritur A Dj cum id fyntheticc fieri non pofle perci- 
piam, fed ab ipfo tamcn , fi modo daretur, difcurfum ad alia dtrc&o 
nexu incedcrc, aflumo AD tanquam datum & abinde computatkn 
ncm non fecus incipio quam fi revcra darctur & aliqua ex datis A B, 
BC & CD quaererctUT. Atque hac methodo computationem ab 
aflumptis ad caeteras quantitatcs co more promovendo quo linearum 
relaboncs dirigunt,sequatio tandem inter duosejufdem alicujus quan- 
titatis valores fempcr obtinebitur, fivc ex valoribus unus fit lkera 
fub initio operis quantitati pro nomine impofita , & alter per com- 
putationem inventus, fivc uterque per computationem diverfimodc 
inflitutam inveniatur. 

Cceterum ubi tcrminos quseftionis fic in gencrc comparaveris , plus 
artis & inventionis in co requiritur ut advcrtas particukres iftos ne- 
xus five linearum relationes quae computationi accommodantur. Nam 
quse laxius perpcndenti vidcantur immediate & relatione proxima 
conne&i, cum illam relationem algebraice defignarc volumus, cir- 
cuitum plerumque quoad conftra&ionesSchematum de novomolien- 
das & computationcm pcr gnidus promovendam exigunt : Qucmad- 
modum dc BC cx AD, AB & CD colligcndo conftare poteft. 
Per ejufinodi enim propofitioncs vel enunciationes fblummodo gra- 
dicndum cft quae apcae funt ut tcrminis algebraicis defignentur, qua- 
les praefertim ab Axiom. lp, Prop. 4. lib. 6> & Prop. 47. libv 1. 
ILlcm. proveniunt. 

Imprimis itaque promovctur calculus per additionem vel fub- 
ducrionem lmcarum eo ut ex valoribus partium obtinearur valor to- 
tius, vel cx valoribus totius & unius partis obtincatur valor alte- 
rius. 

Secundo promovetur cx lincarum proportiortalitate : ponimus cnim 
(ut fupra) fe&um a mediis terminis divifum per alterutrum cxtrc- 
morum eflc valorem alterius, Vel quod pcrindc cft, fi valores om- 
nium quatuor proportionabum prius habcantur, ponimus sequalita- 
tem inter faaos cxtremorum & fe&os mcdiorura. Linearum vero 
proportionalitas ex triangulorum fimilitudinc maximc fe prodit, quse 
cum ex sequalitate angulorum dignofcatur, in iis comparandis Ana- 

L j Jyfla 
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lffta dcbct cflc pcrfptcax, atque adeo non ignorabit Pfop.f» 1$,ir, 
19, & $r. lib. t. Prop. 4, f, 6, 7, & 8. lib. 6. Et Prop. to, 11, 
21, X7 ac 51. ltb. 5. Elementorum. Cuibus ctiam reftrri poteft 
„ Prop. }. lib. 6", ubi.cx proportionalitate linearum colligitur angulo- 
rum xqualitas & contra. Atquc idcm aliquando prxftant Prop. 35» 
& $o\ hb. 5. 

% Tertio promovctur pcr additioncm vcl fubductioncm quadrato* 
rum. Jn trianguiis nempc rectangulis addimus quadrata minorum 
latcrum ut obtincatur quadratum maximi , vcl a quadrato maximi 
latcris fubducimus quadrarum unius e nunoribus ut obtincatur qua- 
dratum altcrius. 

Atque his paucis fundamcntis (fi adnumcretur Prop. 1. lib. 6". 
Elcm. cum dc fuperficiebus agitur, ut & aliquae propofirio- 
nes cx lib. 11 & iz. dcfumptae cum agitur dc folidis,) tota Ars 
Analytica quoad Gcomctriam re£tilineam innititur. Quin ctiam ad 
folas lincarum cx partibus compofitioncs & fimilitudincs triangulo- 
rum poflunt omncs Problcmatum difficultatcs reduci ; adco ut non 
opus iit alia Thooremata adhibere : quippe quac omnia in haec duo 
relblvi pofiunt, & proiadc folutiones ettam quse cx iftis depromun- 
tur. lnque hujus rci inftantiam fubjunxi Problcma de perpendicu- 
lo in baiem obliquanguli trianguli dcmittcndo fine adjumento Prop. 
47. lib. 1 folutum. Etfi vero juvet fimpliciflima principia a qui- 
bus problcmatum folutioncs dependcnt non ignoraflc, & iftis folis 
adhibitis pofle qiueliba folvcrc ; cxpeditionis tamcn gratia convenit 
«t non folum Prop. 47. lib. l.-E4cm. cujus ufus eft frcqucntifll- 
mus ; fed & alia ctiam Theeremata nonnunquam adhibcantur. 

Qucmadmodum fi perpcndiculo in bafcm obliquanguli trianguli 
demiflb , dc fcgmentis bafis ad calculum promovcndum agatur ; cx 
ufu crit fcirc, quod Diflerentia quadratorum e latcribus axjuaur du- 
plo rcaangulo fub bali & diftantia perpendiaili a medio bafls. 
- Si trianguli alicujus verticaiis angulus bifccetur , computationi non 
folum inferviet quod bafis fecctur in ratione laterum , fed ctiam quod 
difterentta faaorum a latenbus & a fegmenus baits a:quetur quadra- 
to Hnea: bifecantis angulum. 

Si dc figuris in circulo infcriptis reseft, Thcorcma non raro fnb- 
\ ^ vcniet 
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renict quod Infcripti cujullibet quadrilatcri fe&us a diagoniis asque- 
tur fummae fa&orum a lateribus opnofitis. 

Et hu lumodi plura inter cxcrccndum obfcrvet Analyfta, & in 
pcnura fortc rcfervet; fcd parcius utatur li pari ticilitate aut non 
multo dimcilius poflit folutioncm e fimplicioribus computandi prin- 
cipiis extruere. Quamobrem ad tria primo propofita tanquam no- 
pora, fimpliciora, magis gcncralia, pauca, &omnibus tamcn fuffi- 
cicntia animum prxfertira advertat , & omnes diiTicultatcs ad ea prac 
cjeteris reduccre conctur. 

Scd ut hujufmodi Thcorcmata ad folvcnda Problcmata accommo- 
dari poTint, Sebemata plcrumque funt ultra conjJrucncia , idquc fae- 
pilltme produccndo aliquasex lincis doncc fcccut alias, aut fint afll- 
gnatae lon^itudinis ; vci ab inflgniori quolibct punclo ducendo lincas 
ahis paraJldas aut perpcndicularcs, vel iniigniora puhda conjungcn- 
do, ut & alitcr npnnunquam conftrucndo, prout cxigunt ftatusPro- 
blcmatis,& Theoremata quac ad cjus folutionem adhibentur. Quera- 
adraodum fi duae non concurrentes lincx datos angulos cum tertia 
quadam emciant,producimus fbrte ut concurrentcs conftituant trian- 
gulura cujus anguli & proinde laterum rationcs dantur. Vcl fi qui- 
libct angulus detur, aut fitalicui xqualis, in triangulum fxpc com- 
plemus fpecie datum, aut alicui fimile, idquc vel producendo ali- 
tjuas ex lineis in fchemjte vcl fubtenfam aliter ducendo. Si triangu- 
lum fit obliquangulum, in duo reirangula fxpc refolvimus, demitk 
tendo pcrpcndiculum. Si de figuris multijateris agatur, refolvimus 
in triangula, ducendo lincas diagonales: Et fic in cxtcris; ad hanc 
mctam fcmpcr collimando ut fchema in triangula vel data, vel fimi- 
lia, vel rettanguht rtfolvatur. S\c ifl exeraplo propofito duco dia- j> 
gonium BD, ur Tratxziura A.BCD in duo tria.ngula, ABD 
re&angulum, & BDC obliquangulum refolvatflr. Deinde refolvo 
triangulum obliquangulum in duo rc&angula demittendo pcrpc.ndi- 
culum a quohb.t cjus angulo B, C, vel D in latus oppofitum : 
qucmadmodum a B in C I) produ&am ad E ut huic perpcndiculo 
BE occurrat. Intcrea vcro cum anguli BAD & BCD duos 
rectos (pcr 11. Elcra.) pcrindc ac BCE & BCD confbtuanti 
percipio angulos BAD & BCE xouales efle, adcpque triangula 

BCE 
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BCE ac DAB fimilia. Atque ita video computationem (aflii- 
mendo AD, AB & BC tanquam fiCD quasreretur) ad hunc 
modum inftitui pofle, viz. A D & A B (proptcr tri. ABD re&.) 
dant BD. A D, AB, BD & BC(propterfim. tri. ABD&CEB) 
dant BE & CE. B D & B E C proptcr triang. BED re&.) dant 
ED} & ED — EC datCD. Unde obtincbitur aequatio inter 
valorcm de C D fic invcntum & litcram pro ca fuffc&am. Poflii- 
mus ctiam (&maximam partcm fatius eft quam opus in fericcon- 
tinuata nimis profcqui ,) a diverfis principiis compurationem in- 
cipcre, aut faltem diverfis modis ad eandem quamlibet conclu- 
fionem promovere, ut duo tandem obtincantur ejufdcm cujufvis 
quantitatis valores qui sequales ponantur. Sic AD, AB&BC 
dant BD, BE&CE utpriusj deindc CD+CE datED> ac 
denique BD & ED (proptcr triang. reft. BED) dant BE. Po- 
teft ctiam computatio hac lcgc optimc inftitui ut valores quanti- 
tatum invcftigentur quibus alia quaepiam relatio cognita intcrcc- 
dit, & illa dcindc relatio aequationem dabit. Sic cum relatio 
interlincas BD, DC, BC &CE ex Prop. i*. lib. t. Elem. 
conftetj nempe quod fit B D? — BCf — CDf=lCDxCE: 
Quaero BD? ex aflumptis AD&ABjacCEex afluraptis 
A D, AB'& BC.Et aflumendo deniquc C D facio BD? — BCy 
-CDpiCDxCE. Ad hos modos & hujufmodi conftliis 
duftus, de ferie Analyfeos , dcque fchcmate propter eam conftru* 
endo femper debes una profpiccre. 

Ex his credo manifeftum cft quid fibi velint Geometrse eum 
jubcnt putcs fa&um eflc quod quaeris. Nullo enim inter cognitas 
& incognitas quantitates habito difcriminc, quaflibet ad incun- 
dum calculum aflitmere potes quafi omnes ex praevia folutione 
fuiflent nota:, & non amplius dc folutionc Problcmatis, fcd de 
probationc folutionis agcrctur. Sic in prirao cx tribus jam de- 
fcriptis computandi modis, ctfi forte AD rcvcra quaeratur, fin- 
go tamcn CD quaerendum efle, quafi vcllem probarc an valor • 
ejus ab A D derivatus quadret cum ejus quantitate prius cognita. 
Sic ctiam in duobus pofterioribus modis pro mcta non propono 
quantitatcm aliquam quxrcndam cfle, fcd aequationem e relatio- 

nibus 
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nibus linearum utcunque eruendam : Et in ejus rei gratiam afliimo 
omncs AD,AB,BC,&CD canquam notas , pcrinde ac fi (qux- 
ftionc prius foluta) de tentaminc jam agcrctur an conditionibus ejus 
hx probc fatis&ciant, quadrando cum quibuslibct xquationibus quas 
lincarum rclationes produnt. Opus quidem hac rationc & confiliis 
prima frontc aggreflus fum , fed cum ad xquationem deventum eft 
fcntentiam muto, & quantitatcm dcfidcratam per iftius xquationis 
reductioncm & folutioncm quxro. Sic denique plures quantitates 
tanquam cognitas fxpcnumcro aflumimus quam in ftatu quxftionis 
exprimuntur. Hujusque rei infigncm in ff° iequentium problema- 
tum inftantiam videre cft , ubi <a, b & c in xquationc a a+b x~\-c x x =y y 9 
pro detcrminationc Sectionis Conicx aifumpfi , ut Sc alias ctiam li- 
ncas r,j,f,v dcquibus Problcma prout proponitur nihil innuit. Nam 
quaslibct quantitatcs allumere licet quarum ope poflibilc fit ad xqua- 
tioncs pcrvcnire : Hoc folum cavcndo ut ex illis tot xquationes obti- 
ueri poflint quot afliimptx funt quantitatcs revcra incognitx. 

Poftquam de computandi mcthodo conftat & ornatur fchema, 
quantitatibus qux computationem ingredicntur (hoc, cft cx quibus 
a/Tumptis aliarum valorcs dcrivandi funt, doncc tandcm ad xquatio- 
ncm pcrveniatur) nomina impone, dclcgcndoquxproblematis omncs 
conditioncs involvunt, & opcri prx cxtcris accommodatx vidcn- 
tur, & conclufioncm (quantum poflis conjiccrc) fimpliciorem rcd- 
dent, fcd non plures tamen quam propofito fuffieiunt. Itaque pro 
quantitatibus qux ex aliarum vocabulis facile dcduci poflint, pro- 
pria vocabula vix tribuas. Sic ex tota linea 5c ejus partibus , ex 
tribus lateribus trianguli re&anguli , & ex tribus vel quatuor pro- 
portionalibus unum aliquod mininum finc nomine pcrmittere fblc- 
mus, co quod valor ejus c reliquorum nomimbus fccilc xkrivari 
poflit. Qucmadmodum in cxcmplo jam allato fi dicam A D — *& Tab.I 
AB ~a ipfum BD nulla litcra dcfigno quod fit tcrtium latus trian- Fig.8. 
guli rcc"tanguli ABD 8c proindc valeat Vx'x~aa. Dein fi dicam 
BC=*, cum triangula DAB & BCE fint fimilia & inde linex 
A D. A B : : BC. C E proportionales, quarum tribus A D , A B , & 
BC impofita funt norainai ca proptcr quartam CE fine nominc 

M pcr- 
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permitto, & ejus vicc valorcm ~ cx hacproportionalitate dctcchmv 
ufurpo. Atquc ita £ DC vocetur c, ipfi DE nomen non affgno 
quod ex partibus ejus DC 6c CE, fivc c 6t valor c + ~ 
prodeat. 

Cxterum dum dc his monco, Problcma ad xquationem pcne re- 
da&um eft. Nam poftquam literx pro fpecicbus principalium li- 
ncarum prxftriptx funt, nihil aliud agendum reftat quamut ex iftis 
fpfcicbus valorcs aliarum lincarum juxta mcthodum prxconccptam 
eruantur, doncc modo quovis provifo in xquationem cocant. Et 
in hoc cafu nihil rcflare vidco nifi ut pcr triangula rectangula BC E 
& BDE duplicitcr eliciam BE. Ncmpc cil BCy-CEy (fivc 

y l, _. a JLLl ) _ b E q , ut &c B D q - D E q ( fi v c x x - a a - c c — 

XX X 

aabb^ _ _ . .. aabb 



) = BEf. Et hinc (utrobiquc dclcto — ~) xquationcm 

XX XX 

habebo b b x — a a — c c — * " ^ ■ : Qux redu&a fit 
+ aa 

x* = + bbx + labc. 
+ cc 

Cum vero de folutionc Problcmatis hujus plurcs modos ctfi non 
multum diffimilcsin prxccdcntibusrcccnfucrim quorumiftc dcProp. 
ii. Lib. 2. Elem. dcfumptus fit CXttftt quodammodo concinnior; 
eundcm placct ctiam fubjungcre. Sit itaquc AD = .v, AB — a, 

BC = b, &CD=f, eritquc BDq=xx— aa, & CE ^^utpri- 

us. Hifcc dcin fpeciebus in Thcoirma BDq— BCq — CDq 

tahc 

=lCD*CE fubftitutis orictur x.v — bb>— cc = —^ • , & 

+aa 

fa&a redu&ionc xi = + b b \ + i a b c. Ut ante. 

+ cc 

Sed ut patcat quanta fit in folutionum invcntionc varietas, & 
. . proindc 
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proinde quod in cas incidcvc prudcnti Gcometrae non fit admodum 
diflicilc: Vifum fuit plurcs adhuc modos hoc idcm pcrficicndi docc- 
re. Atque cquidem ducto Diagonio RD fi vicc pcrpendiculi BE 
a punfto B in latus DC fupra dcmifli dcmittatur pcrpendiculum X 
pun&o D in latus BC vcl a. puncto C in latus BD, quo obliquan- 
gulum triangulum BCD in duo rc&angula utcunquc refblvatur, 
iifdem ferme quas jam dcfcripii mcthodis ad aequationem pcrvenirc 
licct. Sunt & alii modi ab iftis fatis diftcrcntcs. 

Quemadmodum fi diagonii duo A C ScB D duc-antur , dabitur B D Tab. I. 
cx alliimptis AD 6c ABj iit 3c AC cx aflumptis AD&CD; F'g- 9- 
dcindc pcr notum Theorema dc figuris quadrilatcris in circulo in- 
fcriptis, ncmpc quod fit ADxBC + AB*CD = AC><BD obti- 
ncbitur xquatio. Stantibus itaquc lincarum A D, A B, B C,C D vo- 
cabulis x , 0, £, r ; erit B D— \ f xx — aa & AC = V a- .v — c c pcr 
4-. 1. Elem. Et his lincarum fpcciebus in Thcorcma jam reccn- 
fitum fubftitutis, cxibit xb + a c— V x x — cc< \ f x x — - aa. Cu- 
)us acquationis partibus dcniquc quadratis & rcduccis obtincbitur itc- 
+ aa 

rum .v 3 =+bbx+iabc. 
+ cc 

Getcrum ut patcat ctiam quo pacto folutioncs cx ilfo Thcorcmate 

pctitx poflint indc ad folas triangulorum fimilitudincs rcdigij criga- 

tur B H ipfi B C pcrpcndicularis & occurrcns A C in H , & flcnt 

triangula BC H , B D A fimilia , proptcr angulos ad B rcclos , £c ad 

C ac D (pcr n . 3. Elem.) xquales ; ut & triangula B C D, B H A 

fimili», proptcr arqualcs angulos tum ad B (ut patcat dcmendo com- 

muncm angulum D B H a duobus rccbis,) tum ad D ac A (pcr 11. 

g.Elcm.). Vidcrc cfl: itaquc quod cx proportionalitate B D. A D : : BC. 

H C dctur H C j ut 8c A H cx proportionalitatc B D. C D : : A B. 

/V H. Undc cum fit AH + HC=AC, habcbitur xquatio. Stan- 

tibus crgo prxfatis lincarum vocabulis x, b, ncc non ipfarum 

A C Sc BD valoribus V x x — c c & xx — aa; prima proporrio- 

bx ac 

nalitas dabit HC— — =, Scfccunda dabit AH=— =. 

>l xx — aa \ r xx-r-aa 

M 1 Vndc , 
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Unde propter AH+HC=AC crit = f77=Tc; 

v xx — aa 

xquatio qux (multiplicando per t/ xx — aa & quadrando) rcducc- 
tur ad formam in prxcedenribus fxpius dcfcriptam. 
Tab I. Adhacc ut magis patcat quanta fit folvendi copia; producantur 
Fig. lo. B C & A D doncc convcniant in F, & ficnt triangula ABF&CDF 
fimilia,quippequorum angulusad F communis eft, & anguli ABF 
& CDF (dum complent ang. CDA ad duos rc£to$ per i$. i & 
21. 3. Elcm.) xqualcs. Quamobrem fi practer quatuor terminos dc 
quibus inftituitur quxftio, darctur A F, proportio AB.AF::CD. 
CF daret CF. ltem AF-AD darct DF, & proportio CD. 
DF : : AB BF darct BF; unde (cum fit BF — CF=BC) emer- 
gcrct xquatio. Sed cum dux quantitates incognitx AD ac DF 
tanquam datx aflumantur, reftat alia arquatio invenienda. Demitto 
crgo BG in AF ad rc&os angulos, & proportb AD. A B: :AB. 
AG. dabit AG ; quo habito, Thcorema e 13. t. Elem. petitum, 
nempc quod fit BFf+zFAG = AB?+AFf, dabit xquationem 
alteram. Stantibus ergo a, b t c, x ut prius, & di&o AF=v: 

crit (infiftcndo vcftigiisTheorix jam excogitatx) — =C F.y—x = D F. 

* a 

y — *x& nv T , y — xxa cv 

f —tit. Indcquc = b , xquatio prima. Erit 

*mn '-^AG.adcoque '''~^"* + l££> 

xquatio fecunda. Qiix dux pcr rcdu&ionem dabunt xquationem 
defideratara. Ncmpc valor ipfius y pcr xquationcm priorcm invcn- 
abc + aax 

tuseft aa , qui in fccundam fubftitutus, dabit xquationcm 

+ n a 

cx qua rc&e difpofita fict x*-=+bbx + za bc , ut antc. 

+ cc 

Atque ita fi A B ac DC producantur doncc fibimutuo occurrant, 
folutio haud aliter fe habcbit, nifi fortc futui-a fit paulo facilior! 
Quarc aliud hujus rei fpecimcn c fonte multum diffim-li pctitura ' 
potius fubjun-am, quxrendo nempc arcam quadrilatcri propofiri, 
idquc duplicitcr. Duco igitur diagonium B D ut in duo triangula 

qua- 
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guadrilaterum rcfblvatur. Dein ufurpatis lincarum vocabults x, <" ut? 

antc, invcnio B D= / xx — aa indequc^tf xx — a a (=? A B y B D) 

arcam trianguli ABD. Porro demiflb BE pcrpendicularitcr inCD, 

(crit propter fimilia triangula ABD, BCE) AD. BD::BC.BE, 

b hc 

& proinde BE= — Vxx- aa. Quarc etiam — Jxx — aa (= 

>CDxBE) erit area trianguli BCD. Hafcc jam areas addendo 
a x + /•' c 

orietur — r— \f x x — a a area totius quadrilatcri. Non fccus du- 

ccndo diagonium AC & quserendo areas triangulorum ACD & 
ACB, eafque addendo, rurfus obt.nebitur arca quadrilateii 

tX ^ a V xx — cc. Quare ponendo hafce arcas arquales 8c utrasquc 

multiplicando per tx, habebitur ax + bc \J * x — ua=.cx + bax 

yfxx — cc t sequatio quae quadrando ac dividendo per aax — ccx 

+aa 

r:digcturad formam Gepius invcntam x>=+bbx+iabc. 

+cc 

Ex his conftare potcft quanta fit folvcndi copia & obiter quod alii 
modi fint aliis multo concinniores. Quapropter fi in primas de fo- 
lutione Problematis alicujus cogitationcs modus computarioni male 
accommodatus inciderit , relationts linearum iterum evol vcndae funt 
doncc modum quam potcris idoneum & elcgantcm machinatus fue- 
ris. Nam quse lcviori cune (c ofierunt laborem fatis moleftum ple- 
rumque parient fi ad opus adhibeantur. Sic in Problcmate de quo 
agitur nil difticilius fbrct in fcqucntem modum quam in aliqucm e 
praxedcntibus incidcre. Demiffis nempe BR & CS ad AD nor- Tab.I. 
malibus , ut&CTadBR, figura refolvetur in triangula re&angu- Fig. 1 1. 
la. Et videre tft quod AD & AB dant AR, AD &CDdant 
SD, AD-AR — SDdatRS vcl TC. Item AB & ARdant 
BR, CD & SDdantCS vel TR, &BR— TRdatBT. Dc- 
niquc BT ac TC dant BC, undc obtincbitur aequario. Siquis 
autcm hoc modo computationem aggreflus fuerit, is in tcrminos 
Algcbraicos profufiores quam funt ulli prxcedcntium incidct & ad 
/lailtm xquationcm argnus reducibiles. 

M 3 Et 
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Et hxc de folutione problematum in rec"fcilinea Gcometria ; nifi' 

forte operx prctium fuerit annotafle prxterea quod cum anguli five 

pofitioncs linearum per angulos cxprcflx ftatum quxftionis ingre- 

diuntur, angulofum vicc debcnt adhiberi lincx aut linearum pro- 

pottioncs , tales nempc qux ab angulis datis poflunt per calcultim 

Trigonomctricum derivari ; aut a quibus invcntis anguli quxfiti pcr 

cundcm calculum prodeunt; hoc eft qux fe mutuo dctcrminant; 

cujus rci plurcs inftantias vidcre eft in (equcntibus. 

Qtiod ad Georaecriam circa lincas curvas attinct, illx dcfignari Co- 

lcnt vcl defcribendo cas pcr motum localcm rcctarum, vel adhiben- 

do xquationcs indcfinitc cxprimcntcs rclationem re£fcarum ccrta ali- 

qua lcgc difpofitarum & ad curvas dcfincntium. Idem fccerunt Vc- 

teres pcr fcdtiones Solidorum, fcd minus commode. Computatio- 

ncs vcro qux curvas primo modo dcfcriptas rcfpiciunt haud fccus 

1'ab I ^ 1 ™ 111 m pracedcntibus pcraguntur. Qucmadmodum fi A K C fii 

Fifr.ix, curva linca dcfcripta pcr K vctticalc punc>um normx AK$, cujus 

unum crus A K pcr puncrum A pofitionc datum libere dilabitur , 

dum altcrum K $ datx longitudinis fupcr rcctam A D pofitione da- 

tam promovctur, & quxratur punctum C in quo rc&a quxvis CD 

pofitionc data hanc curvam fccabit j duco reffcas A C F qux normam 

in pofitionc quxfita rcfcrant , & relationc lincarum ffine aliquo dati 

& quxliti difcriminc aut refpc£tu ad curvam) confiderata, percipio 

dcpcndcntiam cxtcrarum a C F & qualibct harum quatuor B C , B F, 

A F & A C Synthcticam cflcjquarum duas itaque ut C F = a & C B = ,v 

afiiimo, & indc computum ordicndo ftatim lucratus fum BF — 

— ____ x v 

faa — xx & A B = r proptcr ang. rcc~fcum CBF, li- 

Waa — xx 

ncafque BF. BC::BC. AB continuc proportionalcs. Porro ex 
data pofitionc C D datur A D quam itaquc dico b , datur ctiam ratio 

BC ad BD quam pono d ad e & fit BD=^Sc AB = *-^. 

C X X X ■ 

Eft crgo b ~ = — , xquatio qux. (quadrando par- 

« Vaa — xx 

tcs 8c multiplicando pcr a a — x x Scc. ) rcducetur ad hanc formam 

x<= 
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ihdex^™* xx-.%aabdex+aalbdd 

x<z= ^ aaee — ■_ . un j e demum c da- 

rfrf + <r <? 

tis <j, £, 2 erui dcbct x pcr rcgulas poft tradcndas, & in- 

tcrvallo iito * five BC ; a<5ta ipfi AD parallela recta fccabit CD in 
quxfito puncto Q. r 

Quod Ci nqn, dclcriptiqncs Geomctricx fcd xquationes pro curvis Tab.I. 
lineis defignandis adhibeantur, computationes eo paclo faciliorcs & Fig. ij. 
breviores cvadcnt, in quantum ejufinodi xquationcs ipfis lucro ce- 
dunt. Qucmadmodum fi datx Elhpieos ACE intericctio C cum 
recta CD pofitionc data quxranir; pro EUipfi dcfignanda fumo 

notam aliquam xquationcm ei propriam, ut rx — -~ xx=yy ubi .v 

indcfinitc ponitur pro qualibct axis partc Ab vel A B, & y pro pcr- 
pcndiculo bc vel.BC ad^curvam terminato; r vcro & q dantur 
cx data fpecie Ellipfis. Cum itaque CD pofitione detur, dabitur 
tc AD, quam dic & erit BD a — x, dabitur ctiam an- 
gulus ADC Sc 'ihde ratio BD ad BC quam dic i ad e t Sc 
erit BC (y) =ea—^ex 9 cujus quadratum eeaa — zeeax 



+eexx xquabitur r x x x. Indequc per rcduftionem orictur 

f 

\ t L . + v rr aar 

taeex+rx—aaee r 4f* ? 
vat — . feu * — .. 

Qiiiticdametfi Curvrfr^r defcriptioneniGcomctricam vel pcr fc- 
ftionem folidi dcfignctur, potcft tamen inde xquatio obtineri qux 
naturam; C^urvx uVfoict ^adeoqup huc;qmne$ problcmatum qux cir- 
ca eam proponuntur difneultatcs rcduci. 

, x-' iA }..-t\U & t \ v" «•' !'• '"- : ' ''»••' i 

Sic lrt cxcmplo pnon fi A B dicatur x 5c BC ), tcrtia proportio- Tab r 

nalis B F erit — , cujus quadratum una cum quadrato B C xqua- 

tur CF?, hoccft ~-+^ = a< i i f 1V c y^ + xxyy -aaxx. Eftque 

hxc xquatio qua Curvx AKC unumquodquc punctum C uni- 
r :Q£*l cuiquc 
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cuiquc bafis longitudini AB congrucns (adcoque ip& Curva) dc- 
Hnitur, & e qua proindc folutioncs Problematum quae de hac 
curva proponuntur pctcre liceat. 

Ad eundcm fere modum cum curva non datur fpecic fed deter- 
minanda proponitur, poflis pro arbitrio aequationem fingcre quas 
naturam ejus gencraliter contineat ; & hanc pro ea defignanda tan- 
quam fi darctur afliimere, ut cx ejus aflumptione quomodocunque 
perveniatur ad aequationes ex quibus afllimpta tandem dctcrmi- 
ncntur: Cujus rci exempla habcs in nonnullis iequentium problc- 
matum quae in plcniorem illuftrationem hujus doctrinx & cxerci- 
tium difccntium congefli, quaeque jam pergo tradere, , 

. . . • 

P R O B. I. 

Tab I. re&a terminata BC a cujus extremitatibus dua 

F'£- 14- rett* BA, CA, ducuntur in datis angulis ABC, 
ACB: Invenire AT> altitudinem concurfus 
A fupra datam BC. 

IT BC=a, & AD=y; & cum angulus ABDdctur, dabi- 
tur (ex tabula finuum vel tangentium) ratio intcr lineas AD 
& BD quam ponc ut; d ad t. Eft crgo d.e::AD(y). BD 
e y 

Quarc BD = -j. Similitcr propter datum angulum ACD dabi- 

tur ratio intcr AD ac DC quam pone ut </ad / & erit DC= j- 

. • •• . •■».-. i 

At BD+DC=BC, hoc cft [j+&= a . Qua? rcdufta multi- 

plicando utramque partem aequationis per </, ac divideudo per e+f 
ad 

cvadit y=— f > 
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GEOMETRICARUM. ^ 
P R O B. II. 

Cujujlibet Trianguli ABCdatis latcribus AB, AC % & Tab r 
Baji B C , quam perpendiculum AT> ab angulo vertU Fig. u'. 
califecat in T>: Invenire fegmenta B<D ac <DC. 

nlT AB~a, AC— BC-r, ScBD^^, eritqucDC=,-* 
O Jam cum AB f -BD,(^^ )=: AD fi & AC*-DC* 
(W-w+iw-wJrAD^Eriti^i^-.^-.^^^^; 



0 <2 — b b \ c 

oux pcr rcdudtioncm fit 

lc 

Caeterum ut patcat omnes omnium Problcmatum di/ficul- 
tates pcr folam lmcarum proportionalitatcm fine adminiculo Prop 4- 
pnmiLlemcntorum, licet non abfque circuitu, cnodari poflc X 
cuit fcquentem hujus folutionem ex abimdanti fubjungcrc A pundo 

m latttS AB dcmit * DE normalem, & ftantibus jam pofitis li- 

nearum nominibus, erit AB. BD.rBD. BE. a.x::*.™. £c 

a 

x x 

BA-BEC — ~)=EA. Nec non E A. A D : : A D. AB adco- 

^ A A X rn - "7**>.= AD f- * fic rauocinando circa trian- 
gulum ACDmvcmctunterum A.Dq=bb — cc + icx — xx. Un- 

dc obtinebitur ut ante x __ aa ~ bb+cc 

— zc 

PROB. III. 

Trianguli rettanguli ABCperimetro & area datis Tab n 
mvcnire hypotenufam BC. Ffc.t. ' 

£STO_perimeter arca^, BC=y, & AC=^; eritque AB 
-Vxx-y yi unde „,^3 pjj^ (BC + AC + AB) eft 

M ui. x^^-v^^—^ — Vxx— yy — bb. 

H^quationumpoferiord* /*~ , = ii% uarefcribo 

N ibb 



^ v - Refolatio guaftiomm 

— ' pro ^ v a -y y iu jequationc priori ut aflymmetiia tollatur , & 

prodit — — fivc multiplicando pcr >, & ordinando 

* * ZZZay~-XJ*~i.hb. Porro cx partibus jequationis prioris aufcro 
x+y & rcftat V * v — yy zza — * — y y cujus partes quadrando 
ut aflymmctria rurfus tollatur , prodit xx — yy — aa - iax--iay 
+xx + ixy+yy, quae in ordincm redach & per i divifa fit yy ~ a j 

— xy + ax — ^aa. Denique poncndo aequalitatcm inter duos valo- 
resipfius yy, habeo ay-xy — ibbzz. ay — xy+ax-' t aa, qux 

zbb 

xeduda fit \a ~ ZZLx^ 

J4em aliter. 

Efto \ pcrimeter — a , arca zz b b, & B C ZZZ * eritquc A'C + A K 

— za — x. Jam cum fit xx (BC? ) ZZ AC7+AB7, & ^bk 
ZZZ aACxAB, erit ^+4^r AC f +AB f +i AC^AB^ 
quadrato cxAC+ABn quadrato cx xa — x — $aa-.*.ax+xx. 

bb 

Hoceft x*+4^=r4^^-4^^+^ y i^rcduaafita--=:x r 

PROB. IV. 

!D<tf 0 trianguli reftanguli peritnetro & ferftudkub , 

invenire triangulum. 

Trianguli ABC fit C reftus angulus & C D perpcndiculum inde 
ad bafcm AB dcmiflum. Dctur AB + BC + ACira, & 
Fig.io. QDZZb. Pone bafem ABr*, & erit laterum futnma a — x. 

__*- = *+.y 

• Pone laterum differcntiam y, & ent majus latus AC — j i 

mimls BCZI^— • Jam cx natura trianguli rc&anguli eft 

_ aa — iax + xx+yy c/vftr 
ACj+BC ? — AB^ boc cil — **• EftSc 
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GEOMETRIGARUM, ^ 

AB. AC::BC. DC, adcoquc ABxDCzz AC X BC, hoc eft 

aa — zax+xx — yy 
hx — . Pcr priorcm aequationera eft yy — x x 

+ %ax — aa. Pcr pofteriorem yy—xx — zax+aa — + bx. Adco- 
gue xx+zax — aazZx x—zax+aa — A.bx. Et pcr rcduaio- 

nem ^ax + ^bx — zaa, fivc x~ 



aa 



Za + zb 

Geowtrice fic. In omni triangulo re&angulo , ut cft fumma p> 
rimetri & pcrpendiculi ad perimetrum , ita dimidium perimetri ad 
bafem. 

ab 

Aufer zx dc<», & reftabii -~ exceffus Iatcrum fupcr bafcm. 

Undc rurfus, Ut in omni triangulo rcctangulo, fumma pcrimctri • 
& pcrpendiculi ad pcrimctrum, ita pcrpendiculum ad cxceffum latc- 
rum fupcr bafem. 

PROB. V. 

Datis trianguli rec7anguli bafi AB, 8 fumma fer* Tab. II 
pendiculi & laterum CA+CB+CD, inve» Fig. io. 

nire triangulum. 

£ftoCA+CB+CD— tf,AB = ^,CDz=Ar,&critAC+CB 

—a-x. Pone AC-CBzz^, & erit AC= iZ— L & 

z 

CBz fl " X "" x Eft autcm ACf+CB^zz ABf , boc cft 
flfl — za x + xx+ yy 

— bb. Eft&ACxCB — ABxCD, hoceft 

aa~tax+xx —yy 

" — bx. Quibus comparatis fit zbb — aa+zax 

— * * —yy ZT a a — z a x + x x — 4 b x. Et per redu&ionem x xzz 1 a x 
+ zbx-aa+bb, & * — a + b— VTab+zbb. 
Gtomttrict fic. In omni triangulo re&angulo de fumma pcrimetri 

N z & 
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& perpendiculi aufcr mcdiam proportionalem inter candcm fummam 
& duplum bafis, & rcllabit pcrpendiculum. 

Idem aliter. 

Sit CA+CB+CDzz:*, AB~ *, & AC = x, & erir 
BCzz y/fFZxx, CD — xVi;h ~ xx . Et x+CB+CDzna t 

b + x 

five CB+CD.— a — x, atque adco —j- J b b — x x — a — x. Ec 

quadratis pambus atquc multiplicatis per bb, fict -. x 4 — zb x i 
+ 1/^*+.^ — aabb — tabbx + bbxx. Qua xquatione pcr trans- 

pofitionem partium ad hunc modum ordinata x^+ibx^ }*\ xx 

+ tab 

• + + i^f*~~ +1 ** +4«" & mra£h 

utrobique radice, orietur **+**+**+** — *TS v" zab+ibb Et 

extra&a itcrum radicc x=-\b+ ✓{*«+• ,tf£ + V 7 £ v" i"^+";^ - » ^-{^ 

ConftrucJio Geometrica. 

Capcigitur AB=<£, BCzrri*, CDlUB, AE mediam 
Tab II. proportionalem intcr £&AC, & EF hinc indemcdiam proportia- 
,g " ** nalcm intcr * & D E , & erunt B F, B F duo latera triangulu 

P R O B. VI. 

Tab II 2>J*W 1« triangulo reifangnlo ABC fumma laterum 
io.' AC+BC % ® ferpendiculo C<D invenire 

triangulum. 

<MT AC + BC — q, CD = *,AC=r;r,&erit BCz*?-^ 
*J AB-^fl-z^+i^. Eft &CD. AC::BC. AB. Er- 

go rurfus AB~ . Quarea*-** — b Saa-iax + zxx, 

& 
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& partibus quadratis & ordinatis xi—iaxi^^xx+zabb* 
^aabbzio. Addc ad utramque partcm a a b b + fr ,& fiet i a *3 
*~%bb xx+la ^^ x+ ^* — aabb + b*. Et extrafta utrobiquc radi- 
ce x x — ax — bb — — b% V aa+bb^ & radicc iterum exrrach x=-a 

Ui 



aa+bb — b J aa + bb. 

Conflrutlio Geometrica. 

Capc AB = BC~ {a. AdO erige perpcndiculum CD = *. Tab.IL 
Produc,DC ad E ut fit DE ~ DA. Et intcr CD & CE h 
cape mcdium proportionale CF. Ccntroque F, radio BC dcfcri- 
ptus cirailus GH fccet re&am BC in G & H, & crunt BG & 
BH latera duo trianguli. 

Idem aliter. 

Sit AC+BC:=*, AC-BC = y, ABr^, ac DCzr*, Tab IL 

&crit^-AC,^-BC,^=AC f+ BC, = AB f 
aa — yy AC*BC_ 

— JJ — — jyQ AB-x. Ergo ix x — aa=yy=aa 

— 4&*, & xx= aa~ 2£*,&extrac"ta radice x——b+ V bb + aa. 
Undc in iupcriori conftruaione cftCE Hypotcnufa trianguli qua> 
fiti. Data autem bafi & pcrpendiculo tam in hoc quam in fupcriorc 
Problemate,triangulum fic cxpedite conftruitur. Fac parallclogram- ~ab H. 
mum CG cujus latus CE crit bafis trianguli, latus alterum CF Fig*! 
pcrpcndiculum. Et fuper CE defcnbc fcmicirculum fecantem latus 
oppofitum FG in H. Age CH, EH, & crit CHE triangulum 
. quarfitum. 
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PROB. VII. 

In triangulo reftangulo , datis fumma laterum, & fum* 
ma perpendiculi E£> kafis invetiire Triangnlum. 

Tab. II. Q»IT laterum AC & BC fumma <*, bafis AB & perpcndiculi 
Fig. 10. ^ CD fumma b,htus AC = *,bafisAB -^, ficerit BC -4— x, 
CD—h — y,aa — zax+zxx= AC^+BCf — ABq =yy,ax — xx 
= ACxBC=ABxCD-- by — yy -by — aa + zax — a*x, & 
by~ aa — ax + xx. Hujus quadratum a* — 2rt**+ j aaxx — zax* 
+ A-i,poncacquale yyin b ' , hoc c$ xquale # * £ £ zabbx+zbbxx. 

Et ordinata axmatione fiet x*~ z + - a \ bb =0 ' 

Ad utramquc partcm aequationis addc £ 4 — aabb % & fict zaxi 
. + a* 

l H.**I i ,x-zaabb = b*-aabb. Et extrafo utrobiquc 
— zbb + %abb * 



radicc xx— ax+aa - bb =— b <J bb — aa. & radicc itcrum cx- 
tra&a * = \a* V bb-iaa-b t bb~aa- 

ConflrucTto Geometrica. 

Cape R mcdiam proportionalem intcr b+a & £ — a, & S mc- 
diam proportionalcm inter R&£ — R, & T mediam proportiona- 
lcm inter :* + S& I ,a — S, & erunt »,«+T&^— T, iateratrian- 
guli. 

• • • 

P R O B. VIII. 

Trianguli cujufctmque ABC, datis area, perimetro , & 
uno angulorum A, caitera determtnare. 

«r tt i: STO pcrimeter & area & ab ignotorum angulo- 

1 ab.1 I. JH jjtcrutro c ad latus oppofitum AB dcmittc perpendiculum 
lg ' S ' CD, & propter angulum A datum, crit AC ad CD in data 
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tione, puta d ad e. Dic crgo AC=* & erit CD = ~,pcr quamj 

..... ihbd 

dividc duplam aream , & prodibit ^~=AB. Addc AD (nempe 

VAC7^C'S^, fivc-J- v r 77^)&emcrgctBD=^^ + ~ 

i dd-ee jcmus quadrato addc CD*& oiictur—— + — * 

eexx e 

V~dd—ee - BC<?. Adhxc a* pcrimctro aufer AC&AB, & rc- 

ftabit a— x— 7 ^-— = B C, cujus quadratum a a — 2 a x + x x — 

** u 

+ 7^7 ponc aequalcquadrato pnus invcnto ; & , neglc&is 

xquipollcntibus,crit 4 -^ V IT^=aa~i*x-i^+t!t±l m 

* ex e 

Et hsec , aflumendo 4«/ pro datis terminis aa+^-^i 

» m 9 

- zbbd 
— ~T * V dd ~ ee * &reducendo, cvadit xx = %fx , fivc 

Eadcm arquatio prodiiflct etiam quxrcndo crus AB; nam crunt 
AB& AC fimiliter fe habcnt ad omnes conditionLS- pToblematis. Qua- 

re fi AC ponatur /- Vff-i^ crit AB = /+ * ff~^ m 

& vicifljm ; atque horum fumma 2 / fubdu&a de pcrimctro relin* 
quit tcrtium latus BC-n-i/. 

PROB. IX. 
e Datis altitudine , £*yf\ ® kterum invenir* 

triangulum. 

O TT altitudo CD = a, bafis AB dimidium =6, lateftom femi- 'Kab.ii 
O fumma ~c> 6c feinidiflfercnt» =zj eritque majus Jatus, puta tig. j. ' 

BC 
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BC-r+z, & minus AC -f—z.Subduc CD? de BCy&ACf, 
fccxibit hinc B D = 1 c c + x c z + z z — ad , & inde AD 

— v^ff ifl+zz' — aa. Sabduc ctiam AB dc B D Sc^ exibit 

iterum AD= c c + tc z + zz — aa — %b. Quadratis jam valo- 
ribus A D Sc ordinatis terminis , orietur bb+cz — b Jcc+uz+zz—aa. 
Rurfusque quadrando &rcdigendo in ordinem obtinebitur cczz — 

bbzz-bbcc — bbaa — K Et z = b ^ I — — ^T- Undc 

CC 00 

dantur latcra. 

PROB. X. 

Datis bafi AB, fumma laterum AC+BC, & angulo 
verticali C, determinare Utera. 

Tab II Q*^ ^ s ~ a » f cm ifi imma laterum —b, & (emidificrcntia — #, 
Fig.u*> ' ^ critque majus latus BC-b+x & minus AC = b — x. Ab 
altcrutro ignotorum angulorum A ad latus oppofitum BC dcmittc 
perpcndiculum A D & proptcr angulum C datum dabitur ratio AC 

ad C D puta d ad e , & proinde erit C D — —"^— • Eft ctiam per 

13. II. Elcmentorum ~ m hoc eft Yb + Tx 

= CDi adcoquc habctur aequatio intcr valores CD. Et hxc rc- 
du&a fit x = v* aa + ie ^ idbb ^ tJq^ dantur latera. 

Si anguli ad bafin quaererentur, conclufio foret concinnior ; utpote 
ducatur EC datum angulum bifecam & bafi occurrens in E; & 
erit AB.AC+BC (: :AE.AC) : :fin. ang. ACE. fin. ang.AEC. 
Et ab angulo A E C cjufquc complemento B E C fi fubducatur di- 
aaidkim anguli C rclinquentur anguli ABC & B AC. 
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. . . • • 

P R O B. XI. 
fDatis Trianguli lateribus invenire angulos. 

Dcntur latcra AB=4, AC=£, BC quseratur angulus A. Tab. IL 
Dcmiflb ad AB pcrpcndiculo CD quod angulo ifti oppo- Fig. 7. 
nitur, erit imp rimis b b — cc—t\Qq — BC? = ADf — BD^ = 
AD+HDx AD~~BD = A B * £XD~~M= 2 AD x a - aa. Adeo- 

bb—cc 

que * a + za =AD. Undc prodit hocce primum Tbeorema. 

I. Ut AB, ad AC+BC, ita AC — BC, ad quartam propor- 

A B + N 

tionakra N. 7 — = AD. Ut AC ad AD, ita radius ad Co- 

finum anguli A. 

™ .~ - taabh¥iaacc+%Ucc — ai — M — c* 

Adhxc DCf=ACf — AD^= 

1 1 * ^aa 

a + b+c*a+b — cxa-b + c ■ —a + b+c rT 

= — '^aa ~ — " Undcmultiplicatisnu- 

meratoris & denominatoris radicibus pcr b, conflatur hocce Tbce-re- 
ma fecundum. 

II. Ut zab ad mcdium proportionale intcr a+b+c*a+b—c 9 
Sc a — b + c x — a + it+c, ita radius ad finum anguli A. 

Infupcr in AB Cape AE-AC, & AgcCE, & erit angulu* 
ECD a;qualis dimidio anguli A. Aufer AD de AE, & rcftabit 

, . bb+cc c c—aa+ r.ab~-bb 7+a~ ~bxe ~n + b t 

D iii — u — a— = — — — — — ■ ■ — 1 

• " ta ta za 

_ c + a — b x c + a — b < c — a + b x T—a + b _ , . 

Unde DE*= — . Et hmc 

7 A.aa 

confit Tbeorema ter tium quar t umque , v iz. 

III. Ut iabadc+a — b*c— a+b (itaACadDE) ita radius 
ad finum vcrfum anguli A. 

IV. Et, ut mcdium proportionalc inter a+b+e, & a+b — c ad 
proportionalc intcrf+«-*, & c-a+b (itt CD ad DE) 

O it* 
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ita radius ad tangcntem dimidii anguli A , vcl dimidii cotangcns ad 
radium. 

_ zabb+bcc — bas~h* 
Prxtcrea cft CE?=CD f +DEf= 

• b ■ 

= — Xf+d-ix * — «+£. Undc Thtortma quintum & fextum'. 

V. Ut medium proportionale inter 2 4 8c 1 /■ ad mcdium propoiv 
tionalc intcr r+a— & r-*+*, vel ut 1 ad medi.proportionalc 

inter — — , & (itt AC «MCE vd CE ad DE) 

za x v 

ita radius ad finum dimidii anguli A. 

VI. Et ut mcdium proportionalc intcr za & zb ad mcdium prc~ 
portionale inter *+£+<", & a+£— c (ita CE ad CD) ita radius 
ad cofinum dimidii anguli A. 

Sr praetcr angulos defidcretur ctiam arca trianguli, duc CD^ in * ABf ,. 

& radix viz. * $ a+b+c x a+b — c x g — b+c x — a+b+c^xk. 
arca ilia quxfita. 

P R O B. XIL ~~ 

. Trianguli cujufvis reBilinci datis lateribus & bajt, invfr 
nire fegmenta bafs y ptrpendiculum , 
aream & aatgulos: 

Tab. II. , ~T* rnn & i] i A BQ dentur latcra AC, BC & bafis AB. Bifce* 
Fig. I. * AB in I & in ca utrinquc produ&a cape AF & AE xqua- 
lcs AC, atque BG & BH xqualcs BC. JungeCE, CF; & 
a C ad bafem dcmitte perpendiculum CD. Et erit AC<7~ B r q 
= AVq+CDq — CT>f — JSrDq = ADq — BDf - AU+ITD 

ACa BC<7 

*XD_BD = ABxiDI. Ergo " = Dt EtiAB. 

AC+BC::AC — BC. DI. Quod cft Theorema pro dctcrmi- 
nandis fcgmentis bafis. 
De 1E, hoc cft dc AC — iAB auilr DI, & re- 

ftabit 
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Utt DE = BC ? - -AC f ^A CxAB-AB ? | ^ 

BC+AC — AB* B C - AC+A B HExEG 

cft * ; Iab ' fivc - ~7ab~ * Au - 

fcr DE dc FE fi vc i AC, & reftabit FD= AC ^ A C><AB+AB y -BC f 

* 2AB 9 

_ AC+AB+BC* AO+A J_-_ 6C FGxFH 

* oc * - — : tab . fivc = — T • 

Et cum fit CD mcdium proportionale inter D E ac DF, CE me- 
dium proportionalc intcr DE&EF,acCF mcdhim 'proportio- 

mlc intcr DF & EF: erit CD^^SEE™^, 

CE = V^f|^, & CF=/^l§^?. Duc CD 

in 5 AB & habebitur arca =\ FGxFH x HE~EG. Pro angulo 
vero A dcterminando prodcunt Thcorcmata multiplicia, viz. 

1. 2AB*AC;HExEG(::AC.DE):: radius ad finumver- 
fum anguli A. 

2. lABxAC FG*FH(::AC.FD):: radius ad cofin. vcrf. 

A. 

3. 2AB*AC. ^FGxFH^Ht' EG(::AC.CD):; rad. ad 
_in. A. 

4- V FG~FH. v-H E«EG (::CF.CE)::rad.adttng.'.A. 
S. VHE^EG. v*FG-FH(::CE. FC):: rad. ad cotang. 
_A. 

oVxvfAB AC. \THExEG (::FE. CE):: rad. ad fin. 
IA. 

' 7. i / ABx AC. v* FGxFH (::FE. FC) rad. ad cofin, 
\ A. 
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PROB. XIII. . 

Tab.II. *Datum angulum CBD retfa data C<D fubtendere\ ita 
fig« 9- ut fi d termino ijiius reft* 1) ad puntfum Ain 

recJa CB producla datum agatur ATJ , 
fuerit angulus AT>C aqualis an- 
guto ABD. 

icatur CD = a , AB = b, B D - x, & erit BD . B A : : C D. D A = 

b Demitte perpendiculum D E, Erit B E = B P 9 ^ ^ B A ^ 

aakb 

rz ^ Ob datumangulumDBAponeBD.BE;:^ 

ex aabb 
r, & habebkur iterum BE=y , ergo xx——^-+bb—iex.Et 

xi—xex)+bbxx — aabb=o. 

PROB. XIV. 

Tab.II. Invenire Triangulum ABC cujus tria latera AB, AC K 
Fig.io. BC (0 ferpendiculum ©C, funt in Aritbme* 

tica progrejfione. 

Dic AC=a, BC=*;&eruntDC=2x— <*,& AB — 2*— x. 
Erunt etiam AD (= / AC? - DC</ ) = V ^ax — ^Tx 
B D ( = v* BC</ — DCy) = / 4*x — 2xx — a*. Atque adeo rur- 
lus AB= v*4<*x — 4x*+ v^4<i*— j xx— Quare 2<j— * — 
tf^ax 4*x+ ^lfax — ^xx^aa^ five l<i— x— J +ax — + xx 
= v" 4 a x — jxx — <j <j. Et partibus quadratis ^aa — $ xx-— 4 a+ix»* 
V* 4ax — 4at x— 4dx— ^xx— a^, five 5- <i<» — ^ax — ^a — 2x 
v*4<ix — 4XX. Et partibus iterum quadratis ac terminis rite diipo- 
fit» 16*'» — 8oax* + J44*<»x*— 104*3* +25**1=0. Hancxqua- 
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■onem divide pcr z x — a y & oricrur 8 x*— $6" <* * x+f 4 « _i **-2.f «=:% 
sequatio cujus rciblutionc dabitur x ex aflumpto utcunquc a. Habi- 
tis a&x conftitue triangulum cujus latcracrunt 2_j — x, 0, & xj 
& pcrpcndiculum in latus i<» — x demiflum erit zx—a. 

Si pofuiflfem difTcrcntiam laterum trianguli cflc d, & perpendicu- 
lum eflc x ; opus cvafiflct aliquanto concinnius , prodeuntc tandcm 
scquatione x^=zZ^ddx + ^%dK 

PROB. XV. 

Invenire Triangulum ABC cu/us tria latera AB , AC, Tab.II; 

B C, & ferpendiculum C7) , funt in Geome- F5 8- IO * 
trica frogrejlioue. 



D 



icAC=x,&BC=*;&eritAB=— . EtCD=-.Eft&AD- 

a x 
____________ • 

(—V ACj-^Uq) = V^xx — ~&BD(=:V'-_.<^ UCq) 

five ~ — ^ 4 a — — z_z » * * — — , Et partibus aequationis qua- 

, . zxx V ~ 4 a* a* . _ 

dratis, x + ** = ** , hoc cft 

* 0 x* xx xx 7 



*♦ — aaxx+a*z=zaax s/ x x — aa. Et partibus iterum quadratis 
x 8 — zaax 6 + $ a*x+ — za 6 xx+a*=$a* x* — qa c xx. Hoc eftr 
* 8 — • z a a x 6 — a* * 4 + 1 a 6 * * + a 9 ss o. Dividc hanc aequationem pcr 
*♦ — *_*** — &orictur x*—aaxx — «^Quareeft* 4 ~-J_»x*+-^ 
Et extra&a radice xx=7*a + /» five x=a ^l+^T- 
e rgo ^vc B C cujufvis longitudinis , & fac BC. AC : : AC. AB : : 1. 

v* i + ,i & trianguli ABC cx his lateribus conftituti pcrpendi- 

culum DC crit ad latus BC in eadcm ratione. 
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Idem aliter. 



Tab. 1 1 Cum fit A B. A C : : B C. D C dico angulam ACB rccTum cflc. 

Fig. u. Nam fi negas agc C E conftitucntcm angulum ECB re&um. Sunt 
crgo triangula BCE, DBC fimilia pcr 8. VI. Elem. adcoquc 
EB.EC::BC.DC. hoccftEB. EC::AB. AC. Agc AF pcr- 
pcndicularcm C E & proptcr parallclas A F , B C , erit E B. E C : : A E. 
FE::AB. FC. Ergo per9 V. Elem. eft A C ~ F C , hoc eft Hypo- 
tcnufa triangulirc&angulixqualis lateri contra ip. I.Elcm. Non cft 
crgo angulus ECB rectus, & proinde ipfum ACB re&um cfle opor- 
tet. Eft itaquc AC?+BCf = AB?. Scd cft AC^ — AfixBC, 
crgo ABxBC + BCy — AB?, & cxtrafta radice AB_z*BC 

I + V \ 

+ /jBCy. Quamobrem capeBC. AB:; i. — , & A C mc- 

'diam proportionalem intcr BC & AB, & triangulo cx his lateribus 
^onftituto, crunt AB. AC. BC. DC continue propertionaks. 

P R O B. XVL 

Tab II Sufer data bafi AB triangulum ABC conflituere 9 cujut 
Fig. i*. vertex C erit ad retlum EC pojitione datam 9 

bafis autem medium exiflet Arithme- 
ticum inter latera. 

Bafis A B bifecctur in F, & producatur doncc reclae E C pofitionc 
datse occurrat in E, & ad ipfom dcmittatur pcrpc»dicularis 
CD; di&ifquc AB~ «, FEz=£, & BC-ABrr *, crit BC 

ZZa+x 9 ACzza~x. Etperij. II.Elem.BD. (= ^ ') 

zzzx + \a. Adeo que F Pzrz», DEzKn, & CD 
(—\7CB? — kb?)— Sed proptcr datas pofitio- 
nes rcctarum CE & AB, datur angulus CED; adcoque & ratio 
DE ad CD; qua: fi ponatur d ad e dabit analogiam d.e::b + ix. 
V^d-^x, Undc, multiphcatis extrcmis & mcdiis in fe, ori- 

tur 
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tur xquatio eb+iex~d {^- 3*x, cujus partibus quadratis 

_ . , \ddaa — eebb — Aecbx r 
& ritc difpofita, fit xx— % - 4§t +jdf ' Et «" 

^ * = ~ ^e~7+]7d * Dat0 autcm 

datur Bfc-»+* &AC=«-«f. 

PRO B. xvn. 

Datis Tarallelcgrammi cujufiunejue lateribus AB> Tab.II{ 
£7) t <DC ® AC, & una Iwea diagonatiBC, Fi * 
invenire alteram diagonalem AT>. 

Qit E concurfus diagonalium , & ad diagonalcm BC dcmitte nor- 
rv : ACf-AE»+EQ 

~CF, atquc ctiam iEC Quare cum iiC 

ECzi.BC, & AEziAD, crit ^«ABg+BC^ 
^ AC^iADy^BC^ & ^ A ^ 

r= v^iACf + iABf— BCf 

Unde obitcr in quolibet parallclogrammo, fumma quadratorum 
Faterum aequatur fumrnar quadratorum diagonaliura. 

PROB. XVIII. 

\Datis Trapezii ABCD angulis , ferimetro , & -*r*\* , Tab II 

determinare latera. Fi * 

Latcra duo quaelibet AB ac DC produc donec concurrant in E, 
fitque AB "* & BC \~y & proptcr angulos omnes datos 
dantur rationcs BC ad CE & BE ; quas pone d ad e & /; & 

crit CE— ^ & BE _= y adcoque AEZZ ^+^. Danturetiam 

ratio- 
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Y U Rtroluth $u*flhnum 

rationcs AE ad AD ac DEi quas ponc g fic b ad d\ flc eric 

dx+fy dx + fy ey 
& fumma omnium laterum x+>H 1 -g% qu*> 

p 

cum dctur , cfto & abbrevicntur ctiam tcrmini fcribendo — pro 
dato i+- + & y prodato i+^ + £ ^ , habebitur *- 

qnatio — <*• 

Adhscc proptcr datos omnes angulos datur ratio B C f ad triangu- 
lum BCE, quam pone w ad n & crit triang. BCEzr — ^> Da- 

turctiam ratio AE? ad triangulum ADEj quam pone w ad </j 

ddxx+ldfx y+ffyy ^ 
fiC erit triang. ADE — ^ • Quarc. cum arca 

AC, qua: cft horum triangulorum difFcrentia, detur, cfto ^ & 

ddxx + xdfxy+ffyy — dnyy . . , 

ent ; — — hh. Atquc lta habentur dux 

^quationes ex quarum reductione omnia detcrminantur. Ncmpc 

r n — ay ra——qy 
fupcrior arquatio dat ~-— — x, fcnbendo — — — pro x in 

. . . drraa — zdq ras+lnaw . z.afrv-ifqyy 
mfenon , provenit ~ppm T™ 

t j ff**~ i W —W. Et abbreviatis terminis fcribcndo s pro 
dm 

ifl-fl-- & S t pro dato +-^ -'4', ac 
pp p d ' y pp P 9 

stv pro dato bbm~t~j> oritur yy~%ty+tv feu yzzt+ 
<J tt+tv % 

PROB, 



dato 
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PROB. XIX. 

Tifcinatn ABCD perambulatorio ABCDEFGH Tab.II. 
dat* area , ejufdem ubique latitu* P*t« 
dinis circundare. 

Efto pcrambulatorii latitudo x & ejus area aa. Et a pun&is 
A,B,C,D, ad lineas EF, FG, GH & HE demiflis per- 
pendicularibus AR^BL^BM^CN^CO^DP^DQ^AI, pcram- 
bulatorium dividetur in quatuor trapezia IK,LM,NO,PQ& in 
quaruor parallelogramma AL, BN, CP, Dl, latitudinis x, & 
ejufdcm longitudinis cum lateribus dati trapezii. Sit crgo fumma la- 
terura (AB+BC + C D + D A) zz b , & crit fumma parallelogram- 
inorum ~bx. 

Porro dudtis AE, BF, CG, DHj aim fit AIzzAK crit 
ang. A EI zzang. AEKzi *IEK five » DAB. Datur crgo ang. 
A E I & proinde ratio ipfius A 1 ad I E , quam ponc d ad e ; & erit 

fX 

* E — "2- Hanc duc in \ AI fivc i x & fict area trianguli AEI 

t X X 

ZZ jj. Scd propter aequales angulos & latcra, triangula AEI & 
AEK funt arqualia, adcoquc trapczium 1K ( — a triang. AEI) 
=Z — . Simili modo poncndo B L. L F; :J.f, & CN.NG::</. 
g t & DP. PH::/i, (nam illie ctiam rationcs dantur cx datis an- 
gulis B,C,acD) habcbitur trapezium LMz^~, NOz^, 

* P Q^ Quamobrcm !^+^ + *^ + *iL* fivc^ 

fcribcndo p pro *+/+jj+£,eritsqualctrapeziisqiiatuor IK+LM 
+NO+PQj fcproindc p ~+bx, arquabitur toti pcrambulato- 

po aa. Qua- xquatio dividendo omnes terminos per ~ & extra- 

P bcado 

0 



Rcfolutio Suaflionm 

hcndo radicem cjus, evadet xzz — ■ 

tudinc Perambulatorii fic inventa facilc cft ipfum dcfcriberc 

... 

' . PROB. XX. 

Tab.UL A dato puntlo C recJam lineam CF ducere qua cum aliis 
F»g- i. duabus pofitione datis reclis AE & A F ' trian- 

gulum data magnitudints AEF 
comprehendet. 

Age CD parallelam AE, &CBacEG pcrpcndiculares m 
AF , fitquc ADriJ,CB ~ *, AF ~ x , & trianguij AEF 
area cc, & proptcr proportionalcs DF. A.F ( : : D C. A £ ) : : C B* 

EG, hoceft a+x.x::b.z-~r x crit —^ZZEG. Hanc duc in 

4AF, & cmerget -^— quantitas arcx A E F qus proinde xqua- 
■ ° la + lx 

n zccx + icca c 
tur c c. Atquc adeo axmatione ordinata elt x x - fea 

ci+ sJT+ 
*ZZ j • 

Nihil fccus rec"h pcr datum pun&um ducitur qux triangulum vcl 
trapezium quodvis in data ratione fecabiL 

PROB. XXL 

Tab. ITt. Tunftum C sn data retJa linea D F determinare, a 
Fi_ i quo ad alia duo pofitione dafa puncla A& B 

pro^ du ft a re ff' a JC® BC datam. 

4S ' habeant differentiam. 

Adatis pun&is ad datam rcftam demittc perpendiculares A D & 
BF, & dic AD~«, BF zz b, DF_ D C_-v, fr erit 

ACzz.Jal+*l> FC__lx— f, & BC__. i/ 'b b+xx-zcx+ c. 

Sit 



! 
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Sicjam data harum diflerentia d, exiftcnte AC majori quam BG 
crit / aa + xx — d~ \f bb+xx — icx+cc. Et quadratis parri- 
bus aa+x x + dd — id V aa + xx~bb+xx — lcx+cc. Fattaque 
reductronc & abbrcviandi caufa pro datis aa + d d — bb — cc fcripto 

2 c e , emergct ee+c x~d V aa+x x. Itcrumque quadratis parti- 
bus e*+tceex + ccxx~ddaa + dd xx. 

_ , _ z e e c x + e* — a a d d 
Et acquationc rcducta xx — 



dd~-cc 



_eec+ f e*dd — aaS + aaddcc^ 

* — Td — cc ' 

Haud fecus problema rcfblvitur fi linearum AC 8c BC fumma; 
vcl quadratorum fumma aut diffcrentia, vel propcrtio, vel re£tangu» 
lum,vel angulus ab ipfis comprehcnfus , detur j vcl etiam fivice redtae 
DC, circumferentia circuli, aut alia qu„vis curva linea adhibeatur, 
modo calculus ( in hoc ultimo prxfcrtim cafu ) referatur ad lineam 
^onjungentem pun£ta A & B. 

P R O B. XXII. 

Datis pojttione tribus refiis AT> , AE y BF, quartam Tab.IH 
<DF ducere, cujus partes T> E EF prioribus Fig.j. 
intercepta , datarum erunt longttudinum. 

Ad BF dcmitte pcrpendicularem EG, ut & obliquam EC 
parallclam AD, &reftis tribus pofitione datis concurrentibus 
inA, B, & H, dic AB — a, BH~b, AHr f , EDz d, 
EF__ ?,&HEz x. Jam propter fimilia triangula ABH,ECH, 

cftAH. AB::HE.EC — — , & AH.HB::HE. CHz~. 
Adde HB, & fit CB_= . ' Infupcr proptcr fimilia triangu- 

!a FEC, FDB, cft ED. CB::EF. CFzz'-^—. 

p i que 



Digitized by Google 



xi4 Refolatlo ghuejtionum 

a_ucpcr 1 1 5C 1 3. II.Elem. eft FC(=CG)=^~ *3 

acixx ^ ^ aaxy 

, fl cc ebx + ebc c c bx 

-;CH,hoccft Ig/;x+lc ^ + 2(lc - __ ^ ~. 

aadxx — ebx ebc ecx — aax — bbx __. 

Sivc . ebx+Tbc" + T + T— * • Hlc ' ab ~ 

V • r cc—aa—bb eb m aadxx—eedcc 

brevmndi caufa, pro - -7, fcnbe m; & cnt ; = 

• ■ ebx+ebc : 

ebc - • 

+-j- ~mx, ac tcnrunis omnibus multiplicatis pcr x + c 9 ficc 

aadxx—ecdcc ebcx ebcc _ aaa * 
1 eb ■ — J" — mxx + mc jr.Iterum pro — — «r, 

_ ., 'J* r L o ebcc eedcc _ 
fcribc/», pro — • icribc ipq, 2c pro — - + — — - fcribe 

J>rr, & evadet — z?*+rr , & x —q_ tfqq + rr. Invento» 

x fivc HE, agc EC parallelam AB, & cape FC. BC: :e.d, & 
acta FED conditionibus quseftionis fatisfaciet. 

PROB. XXIII. 

Tab.HI. Tunttum Z determinare a quo ad quatuor pfitione datas 
Fi *-4- retlas lineas F A, E B , FC, GT> , fi alia qua. 

tuor linea ZA, ZB, ZC, & Z<D m datis 
angulis ducantur , duarum e dutlis ZA 
& ZB retlangulum G> aliarum dua- 
rum ZC ® ZT> fumma detur. 

Elineis cligc aliquam pofitione datam FA ut & pofitione non da- 
tam ZA quac ad illam ducitur, cx quarum longitudinibus 
punctum Z determinetur , & cseteras pofitionc datas lineas prodac 
donec his, fi opus eft etiam produ&is, occurrant, ut vidcs. Diftif. 
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geometricarum; 

que EA~ & AZzr proptcr angulos trianguli AEHdatos 

dabitur ratio AE ad AH quam pone p ad q , & crit AH~^. 

P 

Adde A Z , fitquc ZHr>+~-. Et indc cum proptcr datos angu- 
los trianguli HZB detur ratio HZ ad BZ fi ea ponatur n ad p ha- 
bcbitur ZBzz— — 

Prxterea fi data EF dicatur erit AFzTtf — *, indcquc, fi 
proptcr datos angulos trianguli AFI ftatuatur AF ad AI in ratio- 

f g f _y 

ne p ad r, cvadct AIzz ■ . Hanc aufcr ab AZ & reftabit 

P 

t a~r x 

IZ~> — . Et propter datos angulos trianguli ICZ, fi po- 

P 

natur IZ ad ZC in ratione m ad/>, evadct ZCzz - . 

m 

Ad cundem modum fi ponatur E G zz b. A G. A K ::/:/& Z K. 

Z D : : . /. obtinebitur Z D zz — — — — . 

P 

Jam ex ftatu quarftionis fi duarum Z C & Z D fumma 
py — ra + rx sb — sx — /y 

m + p ponatur aequalis dato alicui /; & 

aliarum duarum re&angulum W+f** acquale gg, habcbuntur 

duar acquationcs pro dcterminandis x & y. Per pofteriorem fit 
ngg—pyy 

x — Yy ' ^ nunc ipfas * valorcm fcribendo pra eo in priori 

arquationc, cvadet^? + ~MZT 211 + ±± — ilMZUHl = r 

m « mqy p fqy J 

Et reduccndo yy — a tin-hmq sy+fmpqy+ggmns~ggnpr 

ppq—ppr — mlq + mps 

Et abbrcvi. cauft fcripto ib p ro *£Z=**Il+£m kft 

ppq—ppr — mlq+mps* 

P } pro 



tI j Refihti* Qutftmam 

fiet ,i= %h +kt t firc ,S 

? ppq—ppr — mlq + mps 

+ fbb + kk. Cujus xquationis opc cum innotefcit, xquatio 

»M—pyy — x „ Quod fufficit ad dctcrminandum pun- 

V 
ctum z. 

Ad eundem fcre modum pun&um detcrminatur a quo ad plu- 
res vcl pauciorcs pofitionc datas rectas totidem alix re£tx ducan- 
tur ca legc ut aliquarum fumma vcl diflferentia vel contcntum de- 
tur, aut acquctur cxtcrarum fummx vcl diftlrentix vcl contenta, 
vel ut alias quaflibet habcant aflignatas conditioncs. 

PROB. XXIV. 

TAB.UI. Angulum rettum EAF data retfa E F fubtendere , 
Fi 8- 5- q U £ tranfibit per datum pinElum C, a lineis 

recJum angulum comprehendenti- 

bus gequidiffans. . . 

Quadratum ABCD compleatur, & linea EF bifcctur in G. 
Tum dic CB vcl CD cflc «, EG vcl FGefle k t & CG 
cflexieritqueCE _ x -f>,&CF ~ x+ A.D ein cumCFy- BCg 
— BF^ erit BF;z: s/xx+ibx + bb — aa. Denique proptcr fi- 
milia triangula CDE, FBC, eft^CE. CD::CF. BF, fivc 
x — b. a::x+b. jx~x + ibx + bb — aa. Unde ax + ab zzx - bx 
j ~x~x + t bx+b b^aa. Cujus xquationis utraque parte quadrata , 

& prodeuntibus tcrminis in ordinem reda&is , prodit **— +a J J xx 
+ zaabb Et cxtrac -^a radice ficut fit in xquationibus quadraticis, 



- b* 



prodit xx-aa+hh+ Va*++*abb. Adeoque x = Vaa+bl+ J a* + a.aabK 
C G fic inventa datCE velCF, qux dctcrminando punftum E vel F 
problemati fatisfacit. 

Idm 
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s Idem aliter. 

• Sit CE-*, CD^tf, & EF eritque CF-* + //&BF = 

• xx + zbx + bb — aa. Et proindc cum fit CE.CD: :CF.B F, 
fivc x.a:: x+b. tfxx+lbx+Tt > « t , crit tf.v+j£ # V xx+ibx+bb -aa. 
Hujus xquationis partibus quadratis , & tcrminis in ordincm redactis 

prodibit **+ti*** ta **~ laabx — aabb~ o , acquatio bi- 

quadratica, cujus radicis invcftigatio difficilior cft quam in priori 

+ b b 

cafu. Sicautcroinvcftigaripoteft.Pone^ + i/'*^ 10***"" taahx 
+ a*=aahb+a* y & cxtra&a utrobique radicc xx+bx—aa~ 
a V aa + bb. 

Ex his occafionem nactus fum tradcndi Regulam de eletlione ter- 
minorwn ad ineundum calculum. 

Scilicet cum duorum terminorum talis obvenit ajjinitas ftve fimilitud* 
relationis ad cateroi trrminos qutefiionis , ut oporteret aquationes per 
$mnia ftmilcs cx utrovis adhibito produci , aut ambos ft ftmul adhibe- 
rentur caCdem in antatione finali dimenftones £<? eandem omnino for~ 
mam {ftgn s forte + & — exceptis ) habituros cjje ; (id quod facile 
profpicitur i ) tunc neutrum adhtbere convenit , fed eorum vice tertium 
quemvis eligere qui ftmilem utrtque relationem gerit, puta fcmijummam 
vel femidifferentiam , vcl medium proportionale forfan, aut quamvis 
aliam quantitatem utriaue indifferentcr &f ftne compzrc relatam* 

Sic in prxcedcntc problemate cum vidcrrm lincam E F paritcr ad 
utramque A B & A D refcrri (quod patcbit fi ducas itidcm E F in 
angulo BAH,) atque adco nulla rationc fuadcri poficm cur ED 
porius quam B F , vcl A E potius , quam A F vcl C E potius quam 
CF pro quasrcnda quantitate adh:bcrcntur; vice punctorum E6cF 
unic hsec ambiguitas proficifcitur, fumpfi (in folutione priori) in- 
termcdium G quod parm rclationcm ad utramqu linearum AB & 
A D obicn at. Deindc ab hoc G non dcmifi pcrpcndiculum ad A F 
pro quxrcnda quantitate, quia potui eadem rationc demififlc adAD. 

capropter in ncutrum CB vel CD dcmifi, fed inftitui CG 

^ua^ 



tta ' Refohtio $a*fl'mum 

. quaerendum cflc quod nullum admittit compari & fic aequationem 
biquadraticam obtinui finc tcrminis imparibus. 

Potui eriam (animadverfo quod punclrum G jaceat in peripheria 
circuli ccntro A, radio EG dcfcripti) dtmififle GK pcrpendicu- 
lum in diagonalem AC, & quadivifll* AK vel CK, (quippcqux 
fimilera eciam utrique A B & A D relationem gerunt ;) atque lta in 
aequatkmem quadraticam yy = — ~ey+\bb incidiflcm pofito 
AK ~j 9 AC-r, & EG=£. Et AK fic invento crigendum fuik 
fct perpcndiculum KG prsefato circulo occurrens in G, per quod 
CF tranfiret. 

Ad hanc rcgulam animum advertcns, in Prob. 9. & 10. ubi 
trianguli latcra germana BC & AC determinanua crant, quaefivi 
potius fcmidiflcrentiam quam altcrutrum corum. Sed rcgulx hur 
jus utilitas ex vigclimo o&avo Problematc magis elucefcct. 

P R O B. XXV. 

Tab m. M Circulum centro C radio CT> defcriptum ducere 
¥ig. 6. Tangentem 1> B , cujus pars *P B , tnter reftas 

fofitione datas , AB fita.fit 
data longitudinis. 

Acentro C ad alterutram rcc*hrum pofitione datarum puta A B 
dcmittc normalcm CE, camquc produc donec Tangcnti DB 
occurrat in H. Ad candem AB dcmitte etiam normalem PG; fiC 
diftis EA = a, EC -*,CD=f, BP d, & PG ~x, proptcr 
fimilia triangula PGB, CDH crit GB( \' *u-x*). PB::CD. 

CH= — ~ — . Adde EC; Scfict EH^+- cd Por- 
Jdd-xx \'dd — xx 

h cd 

ro cft PG. GB::EH. EB=-j tf1d-xx+ Adfcec propter 

angulum PAG datum datur ratio PG ad AG, qua pofita e ad/ 
crit AG = ~. Adde EAficBG, & habcbitur dcnuo EB=*+^ 
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*/irf-**Xftitaque^+j ^dd^Tx^a+^ + tfkttTn&pai 
ttanspofitionem tcrminorum a+^y ~ b —^- vdd-xie. Et parti- 

• • • 

. . .. , lafx lacd ffxx icdf ccdi 

Dus azquationis quaaratis aa+ — + - H * 

^ 1 e . x ee e xx 

_bbdd ' , 

— "jj & * + 2 * * + dd—xx. Et pcr debtfam redu&ioncm 

+aaee 

+zaef ^ + bbee +ibddee +ccddee 

i — zbee -ddee ~zacdee — bbddee 

. « -vty _ 

f ROB. XXVL 

Jnvenire funttum *D d quo tres recla C DA, C DB, C DQ Tab.IIX 
: 4td totidem alias pqfitione datas retlas AE , BF y Fi 8-7- 
CF perpendiculariter demij[*\ datam inter 
fe rationem obtineat. 

* 

Ere&is pofitionc datis producatur una putaB F, ut & cjus pcrpcn- 
dicularis BD doncc reliquis AE & CF ocotrrant; BF qui- 
dem in E & F; BD autem inH&G Jam fit EB ~*&EF=<i; 
critque "BF~a-~x. Cum autcm propter datam pofitionem rc&a- 
rum EF, EA, & FC, anguli E & F, adcoquc rationes latcrura 
triangulorum EBH & FBGdentur; fit EB ad BH ut dzd <; & 



e x 



critBHzz-, BcEH(~y/Tl^Tmr 9 )~ v xx+~,hoc 

X —■ . 

&' — - a r-yfdd + ee. Sit ctiam BF ad BG ut d ad 

■ 

/; & crit BG^-— & FG (Z^BF f + BG f ) 
* • 

— ffaa — zffax+ffxx . a — x 

— " aa-iax+xx+U JJ , JJ , hoc cft 

ad ■ 



ittl .kcfohth Ghafiiom?»* 



ex 



Idd +ff. Prarteflea dicatur BDzZy, & erit &D~ — — y 9 & 

fa f.r 

GD— -~ y> adcoqnccumfit AIX HD (: : EB.EH) 



r.d.Vdd+ec, & DC. GD (::BF. FG) ::d. i/ dd+.ff, erit 

KT>^~L & DC~^=£. Dcnique ob datas r*- 
Jdd+ee Jdd+ff 

tioncs lincarum BD, AD, DC, fit BD. AD: : \J dd+ee. b~d 9 

b y — d y e x — . d y 

& crit -7==== (~ AD) ~ — ^zn=r » fivc by~ex. Sit ctiam 
fdd+ee s/dcl+ce 

* * * f a~f x * 
five ky=fa—fx. Elt ltaque ~r (=>) = ; &C per re- 

ductioncm — — — — x. Quarc capc EB. EF ::b. — +b, dcin 
ek+fh ^ * / 

BD. EB::ci, & habcbitur pun&um quxfitum D. 

P R O B. XXVII. 

T\b IU ^ nventre puhTttmT) , # V i0 tres re &* *D A,*D B t *DC 
Fig. s. ^ ***** punffa A, B, C, dufia , 

/»r*r /<? ratiomm obtineant. 



Edatjs tribus pun&is junge duo qiMcvis puta A & C ; & a tertio B 
ad lineam conjungemem AC demittc perpendiculum BE, ut 
& perpcndiculum D F a pun&o quacfito D di&ifque A E zz A C = b, 
EB=<r, AF~x,& FD=y, eritADf-xx-fjr- FC=£— x. 
CDq (=TC 9 +FD<?)=tb—ibx+xx+yy. EF x~ a, ac 
BDf (=EF^+EB+FT3quad.)=r*x— lax+aa+cc+tcy+yy. 
Jam cum fit A D ac C D in data ratione , fit ifta ratio d ad e j & erit 
e ■ 

CD = ^/ax4-;;. Cum ctkm fit AD ad ^D. in.data ratione, 

- 
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f 

fit ifta ratio d ad /, & qp BD = i/* *+.-,. Adcoquc cft 
cex x+tey y . ffxx + ffyy 

(=BD^ = .u-2jx+.(j^+a+20'+j'j'. Inquibusfi, abbro- 
viandi caufa,-pro -f-^-f fcribatur />, & f pro — y^, ^merget 

i*X+_* x+ JL >7 = 0 ^ & tf _ + f , £flX+lfy + -£ ** 

- 7 < _ i,uQX—bbq o Q _. 

+-ryy~o. Fer.pnorera cft * . ' = * x + -~ ^7. Quarc 
a p d d . 

in pofteriori pro xx+^yy fcribe z ^VL^ztt3 1 & orictur 

+aa+cc — 2„x+ir;__:o. Iterum, abbrcviandi 

«aufa, fcribc» pro a — y , & 2<r» pro ~ — $C crit 
2»Af+i^« — ifjrj tenninuquc par i* divifis — + »__: y. Quara- 

o.orem inxquatione — zbx+-j xx+-^yy~Z0 9 pro fcribc 

quadnvtum de -_? + », & habcbitur bb — zb x+ £- xx+ P -^xx 
c d dcc 



**• ^ c x+^~ ^zo. Ubi dcnuo fi, abbreviandi caufa, ■—■ fcri- 
, p pmm sb ptnn n tbb • , , pnn 

+ 

habcbitur tb. Et extra-ta radicc *=*._. Vss — tb. 



-InvcntQ * acquatio *~ +»=_;•, dabit j», & cx daris x &>,1iocdl 
AF & FD dctenninatur pun&um quxfitum D. 

• .. . " 
Q.X PROB. 



IS4 *•• - • ^efolmio $it*fiionum 

'• - . •• •> 

PROB. XXVIII. 

Tab.III. Rcftam *DC c«ita longitudinis tn datarn Conicam fcfti*- 
* l & 9- ium *DAC Jtc infcribcre ut ea per punBum G 

fofitione datum tranfeat. 

Sit A F axis Curvx , & a punc"Us D , G & C ad hunc dcmitte 
normales D H , G E ,' & C B. Jam , ad dctcrminandam pofitio 
nem rcctx D C , punfti D aut C invcntio proponi potcft ; fed cum 
hxc (int gcrmana , & adeo paria ut ad altcrutmm detcrminandurrt 
opcratk) fimilis evafura clTet, fivc quoercrem CG, CB, aut AB; 
fivc comparia D C, D H, aut A H ; ca propter dc tertio aliquo pun- 
c"to profpicio quod utrumqiie D & C fimilitcr rcfpcctct, Sc una dc- 
tcrminet. Et hujufmodi video cflc pun&um F. 

Jam fit AK = a 9 EG -b y DC-r, EF — ~ •, fic pnetcrea cum 
rclatio intcr A B & B C habcatur in aequationc quam fuppono pri? 
Conica fcfrionc dctcrnainanda datam cfle, fit AB — x, & BC^ry, 
& erit F B =x - &+ z. Et propter G E. E F : : C B.FB crit itc- 

m y z * f z 

rum F&— -j. Ergo x — a + z = —j. 

His ita pncparatis tollc x pcr aequationcm qux curvam defigrijir. 

QucmadmoJum fi Curva fit Parabola per arquationem rx=yy de- 

y y y v 9 s 

fignata, fcribc *— pro x; & orictur — — a + z =—. Et cxtratta 

* rzj. tJrrz z "' , .jrrzz 

ndicc,.>=^t V _ +*r-rz. Undepaitt V — +4«r- 4 ra 

cfic diflercntiam gemini valoris 7, id eft linearurrr + BC&»-DH, 
adcoque (demiflb DK in CB normali) valcrc CK. Eft autem 

# FG.GE::DC.CK,hoccrt v' H+zz.b: :c. V —jy + ^ar—^rz. 
Duccndoque quadrata cxtrcmorum & mediorum in inriccm , $cfa&a 

.... < — bbrr ; + v*cc , 
oidinando onctur z+ — . ■ : ~ » 

tl 
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rquatib quatuor tantura dimcrrfionum, qux ad o&o- dimenfiones 
afccndiflet fi qu#uWem CG vel CB aut AB. 

PROB. XXIX. 
Datum atjgulum per datum humerum mu/tij>/icare 

<vel dividere. 

In angulo quovis FAG infcribe lineas AB,BC,CD,DE,£V. 
Ejufdcm cujufvis longitudinis , & crunt triangula ABC,BCD, 
CDE, DEF, &c. Ifofcelia ; -adcoque per 5 2. I. Elcm. erit ang. 
CBD -ang. A + ACB = x ang. A,& ang. DCE= ang. A + ADC = 
$ang.A,&ang.EDF = A+AED -^ang. A,&ang.FEG -fang. 
A, & fic deinccps. Pofitis jam AB, BC,CD, fcfr. radiis a:qua- 
lium circulorum, pcrpendicula BK,CL,DM, fcfr. demifla in 
A C , B*D , C E , &c . crunt finus iftorum angulorum , & A lC , B L, 
CM, DN,&V. finus complcmcntorum ad rccrum. Vcl pofita AB 
diamctro illae AK, BL,CM, fcfr. erunt chordx. Sit crgoAB=2r 
& AK=#, dcin fic operare, 

A B . A K : : A C . A L. 

# * • i XX 

ar x : : ix . 
AL — AB m 

BL, Duplicatio. 



ALi— — A B 1 



AB . AK: : AD(iAL — AB) . AM. 

IXX ^ *3 



ir .• x 
AM-AC 



rr 



AM — AC) 



Et 

AB. AK 
tr . h 



— CM, Triplicatio. 



AE(zAM — AC) . AN. 



rr 

AN — AD 1 
n t 1 % 



• 2*3 X 4 ! IX X 

1 ' "~~ 4*- 7"' 



• v.. 



Tab 



.111. 

10. 
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M Kefoluth Qy.afthmcm 

AB.AK: : AF (tAN — AD).AO. 

tX* 6 XX 2x3 
lr . x .._ r+ar . 



Ec 



AO — AE 

=EO, Quintupli 



AO — AE 1 



Et fic dcinceps. Quod G velis angulum in aliquot partes divi- 
dere, pone q pro BL,CM,DN,^. Et habebis xx—trr=qr 
ad bifectionem , ** — $rr.* — qrr ad trifc&ionem, — ^rrxx 
4-ir 4 -f r* ad quadrife&ionem , *l — tfrrx*+fr**K£fr* ad quin- 
quife&ioncm 

P R O B. XXX. 

Tab III C omet * ** retta B<D uniformiter progredietttis 
Fig. u. pofitionem cur/tts ex tribus ob/ervatioui- 

bus determinare. 

« 

Sit A* oculus fpcc*tatoris , B locus Comctae in prima oblcrvatione^ 
C in fecunda ac D in tertiaj' quxrenda crit inclinatio .linesc 
BD ad lincam AB. Ex obfcrvationibus itaquednntur anguli BAC 
B A D i adcoque fi B H ducatur ad A B normalis 5c occurrens A C 
&ADinE6cF, ex afliimto utcunque AB dabuntjur BE & BF, 
tangentes ncmpe prarfatorum angulorum refpe&u radii AB. Sic 
crgo AB-a, BE=£, &BF=f. Porro ex datis obfcrvationum 
intcrvallis dabitur ratio BC acf BD quae fi ponatur b ad r, & aga* 
tur DG parallcla AC, cum fit BE ad BG in cadcm ratione, & 
BE dicta fucrit b crit BG — e y adcoquc QF~e — c. Adh&*cfi 
demittatur DH normalis ad BG, proptcr triangula ABF&DHF 
fimilia Sc fimilitcr ftcta lincis AE ac DG, crit FE. AB::FG. 

HD, hoccft f-^^-f. ""; =HD. Eritdiam FE. 

c-b 

FB -:FG. FH, lwc eft i. c::e-c. / -~FH; cuiad* 
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. . r „„ ce—cb _ . ce—cb ae — ac 

dcBF fivc r &: fit BH= ■ . Quarccft ad , 

(fivc ad ae-lac, vcl ad a) ut BH ad HD; hoc 

eft ut tangcns anguli H D B fivc A B K ad radium. Quare cum a 
fiipponatur cfle radius, crit — — - tangens anguli ABK, adeo- 

que fa£ba refblutionc crit ut e — f ad * — £ (fivc GF ad G E) ita c 
(fivc tangens anguli BAF) ad tangcntcm anguli ABK. 

Dic itaque ut tempus imer primam & fecundam obfcrvationcm , 
ad tempus inter primam ac tcrtiam , ita tangens anguli B A E , ad 
quartam proportionalem. Dein ut differentia inter illara quartam 
proportionalt m & tangcntcra anguli BAF, ad differentiam incer 
eandcm quartam proponionalem & tangentem anguli BAE, ica 
tangcns anguh BAF, ad tangcntem anguli ABK. 

P R O B. XXXI. 

Radiis a punfto lucldo ad fpharicam fuperficiem refrin- 
gentcm divergentibus , invenire concur/us fingulo- 
rum refraclorum cum axe fpharra per pun~ 
clum illud lucidum tran/eunte. 

• • • • . 

Sit A pun&um illud Mcidum, & BV fphxra, cujus axis AD, Tab.III. 
Centrum C, & vertcx V, fitque AB radius incidcns & BD Fi «- **« 
refra&us ejus, acdcmiffis ad radios iftos perpcndicularibus CEfic 
CF, ut & BG pcrpcndiculari ad AD, adaque BC, dic AC -a, 
VC vcl BC- r, CG=x, &: CD^z, critque AG—a — x, 
BG= Vrr — xx, AB = tfaa— zax+rr; & propter fim. tri. 

ABG & ACE, CE = *'rr-xx ^ GDr - z+x> 

Vaa — zax + rr 

BD- Vzz+zzx+rr: & proptcr fim. tri. DBG ac DCF, 

CF c -~i^l^-,. Prxterca cum ratio finuum incidentiae & 
V zz + zzx+rr 
; R rc- 
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«jl8 Refolutfo 
refiaaionis,adeoquc CEad CF detur,ponciU«nnitiQncmc{^aadj; 

& c-it fWV. — ^Vr^T^ ac muUipiicanJo in 

4~a+-*Zxa*+rr >t z z+zzx+ rr 

crucem , drvidcndoque per • tfrr — **» erit flzz+izx+rr 
ZZz VaaZZ^ax+rr^ & quadrando, ac redigcndo tcrminos in or- 

zffxz + ffrr . . , f/ - - 

dinem, ^^ J^^r^ff ' cmquC rr ° T C 

rr « . _%px z+prr 

Px & ? P ro dato — cnt z? " — 80 

px+ ^ p^^pTrx^arr , cft k ^ 

eft longitudo CD, adeoque pun&um quxfitum Dquo rcfrachis BD 
concurrit cum axe. Q. E. F. 

Pofui hic incidcntes radios divcrgcntcs cffe, & in Mcdium denmis 
incidcre; fcd mutatis mutandis Problcma pcrinde rcfolvitur ubi con- 
vcrgunt , vcl incidunt e dcnliori Mcdio in rarius. 

PROB, XXXII. 

Si Conus $Uno quoitbet fecetur % iuvenire figuram 

ficlimis. 



„ Qit ABC conus circulari bafi BC infiftcns; IEM ejusfcctio qua 

Fig.*!. ai ^ flta > KILM alia quaclibct fcdio parallela bafi, 8c occurrens 
priori fc&ioni in Hl; 8c ABC tcrtia fcftio perpendicularitcr bifc- 
cans priorcs duas in EH & KL, & conum in triangulo ABC, 
Et produ&o EH doncc occurrat ipfi AK in D, a&ifque EF ac 
DG parallclis KL & occurrcntibus AB & AC in F ac G, dic 
EF=tf, DG-i, ED^c, EH=x, & HI=ji & propterfim. 

tri. EHL, EDG, erit ED. DG : :EH.HL= y. Deinproptcr 

fim, tri. DEF, DHK, crit DE. EF::DH. (c-* in Fig. 

. ."»..»«. * ' 

a c~ ax 



s+k io Fig. a.) HKg ^t- , Denique cum fc&\o KIL fit 

para> 
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parallcla bafi adcoque circularis, crit HK x HL^zHI^, hoc eft 
— x+ — xx=yy 9 aequatio qu« cxpnmit rclationcm mtcr EH 

(*) & HI (>) hoc eft intcr axcm & ordinatim applicatam feelio- 
nis EIM, qu* aequatio cum fit ad Ellipfin in Fig. i , & ad Hy- 
perbolam in Fig. a. patet fe&ionem tllam pcrinde Ellipticara vei 
Hyperbolicam dle. 

Quod ii ED nulhbi occurrat AK, ipfi parallcla exiftens, tunc 

crit HK=EF (*), & indc — x (HK*HL) ~yy t arquatio §i 

c 

Parabolara. 

P R O B. XXXIII. 

Si reSla XT circa axem AB , ad diftantiam C2>, /* Tab.IV. 
data inclinatione ad planum *DCB convolvatur, ($ l> 
folidum T^JIVIS ifta convolutione genera* 
tum fecetur plano quolibet INQLK; 
invenire ftguram Setlionis. 

Efto BHQ vcl GHO inclinatio axis AB ad planum fectionisj 
& L quilibct concurfus re£ac X Y cum plano illo. Age DF 
parallelam AB,6c ad AB, DF & HO dcmitte perpendicukns 
LG, LF, LM, ac junge FG & MG. Didifque CD=a 9 
CH=:i,HM=x,& ML=y 5 & proptcr datum angulum GHO 

pofitoMH. HG::d.e : crit ^=GH,&i+j GC vcl FD. 



Adharc proptcr angulum datum LDF (ncmpe ii 
X Y ad planura GCDF) pofito F D. F L : : g. b , crit 
bb /j€x 

' ~g ' quadrato addc FGf, (DC? fcu 

&_ ££££ zhbbex bbeexx 
emerget GLq=aa+ -— + — +— rs — • Hmc aufcr • 

MG ? (HM ? «.HG f fcu **— -«»1) & ' ftftafct 

R i 
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aagZ+bbbh t t.hhht Jhce-ddgz+eezz , XMX A 

~"7F — + * + : ^ ^C-ML^jr: 

scquatio quac cxprimit relatdoncm inter x&y, hoc cft intcrHM 
axem fec~tionis, & ML ordinatim applicatam. Et proindc cum in 
hac aequatione x &j ad duas tantum dimenGoncs afcendant, patet 
figuram INQLK eflc conicam fectioncm. Utpote fi angulus, 
MHG major fit angulo LDF, Ellipfis crit hsec figura; fi minor, 
Hyperbola; fi sequalis vel Parabola, vd ( coincidcntibus mfupcr 
pun&is C & H J parallclogrammunL 

P RO B. XXXIV. 

Tab.IV. Si dd AFerigatur ferpendiculum AT) data longitttdinis, 
F»g. 4- ® norma DEF crus unum ET> continuo tran/eat per 
punclum T> dum alterum crus EFaquale AT> 
dilabatur fuper A F\ invenire curvam 
HIC quam crus E F medio ejus pun- 
&o C defcribit. 

Sit EC vel CF = 4, perpcndiculum C B~ AB=*, &proptcr 
fimilia triangula FBC, FEG, erit BF (tfaa—yy.) BC+CF 
: s EF (*<»•) EG+GF (AG+GF) feu AF. Quarc 
lay+ zaa 

■—■ :-^=(=AF = AB + BF)=*+ taa-yy. Jam multipli- 
Vaa — yy * * 

cando pcr / aa—yy fit iay+1 aa = a a — yy+x V aa — yy 9 

feu tay+aa+yy=x V aa — yy, & quadrando partes divifas pef 

✓ 7+}, ac ordinando prodit y* + \ayy \ 5 J J y *Jxx = °« 

Idem aliter. 

Tab.IV. ln BC «P* hinc inde BI » & CK xqualcs CF, & agc KF, 
Fig. 5 • H I, HC, ac DF j quarum H C ac D F occurrant ipfis A F & I K 
m M & N, & in HC demitte normalcm IL. Eiitquc anguJus 
K=JBCF = t EGF = GFD=AMH=MHI=ClLi adeo- 



1 
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geometricarum: 

que triangula rcaangula KBF, FBN, HLI 5c ILC Gmilia, 
Dic crgo FC=a, HI=*, & rc=y; & cric BN — y.) 
BK (;;::LC.LH::CIf(rj.)HIf (**.)adcoque y** 
&jJ. Ex qua arquationc facilc colligitur hanc curvam cfle Ciflbi- 
dem Vcterum , ad circulum cujus centrum fit A ac radius A H pcr- 
tincntcm. 

P R O B. XXXV. 

Si data longitudinis retla E<D angulum datum EA7> Tab.IV. 
Jubtendens ita moveatur ut termini ejus <D (g E 6. 
anguli iftius latera AT> S? AE perpetim con- 
tingant ; proponatur Curvam FCG deter. 
mittare quam puntium quodvis C in 
refta ifta ET> datum defcribit. 

Adato puncto C age C B parallclam EA; & dic ABzr*, 
BC — y, CE~« & CD=i, & proptcr fimilia triangula 

DCB,DEAeritEC.AB::CD.BD.hoceft *.*::*. BD=^. 

a 

Pncterca demiflb perpcndiculo CH, proptcrdatum angulum DAE 
ycl DBC, adcoquc datam rationem latcrum trianguli re&anguli 

BCH £t tf.e.::BC.BH, & crit BHzi~. Aufer hanc dc 

B D & reftabit HD~ '. Jam in triangulo BCH propter 

angulum rcclrum BHC eft BC^ — BHf — CHf , hoc cft 
yy -jy — C H q. Similiter in triangulo C D H propter angu- 

lum C H D re&um, cftCDy — CH ? = H D ? , hoc cft 

ii-»vi' f}7 uun bx—ey % v bbxx— ibe xy+eeyy 
yy ~aa~( H ^ quadrato) = — . 

Etpcr reduaioncm J/= 5~^ ^~~ # i Ubi cum in, 

R j cognitx 
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cognicae quJtatitatc* fint duamm Unttim dimenfiomim , p*et cui* 
vam efle Co nicam feftionem . Prseterca cxtra&a radice fit 

bex+b J eexx— aaxx + a* . 

* — = ■ . Ubi m tennino radicali cocffi- 

J aa 

cicns ipfms xx cft ee — aa. Atqui erat a.e: :BC.BH; & BC 
neceflario major eft linca quam B H , ncmpe Hypotcntua trianguli 
rc&anguli major latere; ergo a major quara e 9 &ee — aa negativa 
cft quantitas, atquc adeo curva erit Ellipfis. 

P R O B. XXXVI. 
Si norma EB*D ita tnoveatur nt ejus crus ttnum EB 
^1*7^ conttnm fi&M**** angulnm reffum EAB, dum ter* 
minus alterius cruris BT> defcribat curvam ali* 
quam lineam FT> G ; invenire lineam iftam 
FDG quam pnnttum T> defiribit. 

Apunfto D ad latus A C demitte perpendiculum D C ; & diclis 
AC~*, & DC = y, atqtic EBzz* & BD~ *; ia 
triangulo BDCpropter angulum rechim ad C, cft BCy — BD?— • 
T>Cq — bb— yy. Ergo BCr v* bb—yy & AB — x— V bb- yy. 
Prxterca proptcr fitnilia triangula BEA. DBC, cft BD.DC.I 
EB.AB.hcxcft^^i ^.^^ ^^^^Q^re^^ j'l>b—yyzzay % 

fi vc b x ay — b/bb—yy. Et partibus quadratis ac acbitc 

labxy + b* — bbxx - 

rcdu&is y y — « : TTT • Et cxtra & a yzZ. 

aa+ bb 



abx + bbJaa + bb~xx itcrum Curvam efle EUipfin. 

aa+bb ■ 1 
T w Hxc ita fe habent ubi anguli EBD 5c EAB redti funt: Scd fi 
Fig*i. an S uu ifti ^ unt alterius cuju^vis magnitudinis, dummodo fint arqua- 
les , fic proccdcndum crit. Dcmittatur D C pcrpendicularis ad A C 
ut ante , 8c agatur D H conftituens angulum D H A sequalcm an- 
guJo HAE puta obtufum, di&ifque EB ZZO, B Dzz b, AH~ x, 
&HD^, proptcr fimilia triangula EAB, BHD, crit BD. 

D H 



GEOMETRICAHUM. f n 

DH::EB.AB. hoc eft *.jr::.*.AB=^. Auferhancdc AH" 

tc rcftabit BH^x *. Prxterea in triangulo DHC proptcr 

orancs angulos datos,adcoquc datara rationcm htcnira» aflume DH 
ad HG in rationc quavis data, puta b ad e , & cum DH fit y t crit 

HCj, & HBxHC-^?— S^/. Dcniquc pcr ,i. H. Elcm. 
m triangulo BHB eft BD^ — BHy+DHy+iBH^HC, hoc 

jor <? hoc eft ee — ncgativa quantitas, patet itemm curvam eflc 
EUipfia 

PROB. XXXVII. 

Ih dat$ angttk P AB a&is tttcvnque reBis B2>, T7) Tab.IV. 

in data rattone hac femptr legc r ut B7> fa paral- Fi *« 9- *' 
lelaAP, ® P7> terminetur ad punclum P 
in retla AT datum, invenire lo- 
cum puncli 7). 

Age CD parallelam AB & DE perpendicularem A P; acdic 
AP = «) CP-x, &CD=>, CtqueBD ad PD m ra- 

tionc <*ad & crit AC vel BDr#-x, & PDzT^=^. 
Sitinruperpropterdatum angulum DCE, ratio CD ad CE, d 
ad /, & erit CE^, & EPiZx — Atqui proptcr ango- 

i«ad e «aos C ft C0 f ^cE f (=ua f )-ro f ^F fp 



> 
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ffyy eeaa~ieeax+eexx i / x y 

Ac deletis utrobique — , terminifque rite difpofitis 

tfxy eeaa — teeax+eexx — ddxx _ . 
yy zz ~ — i — — — - . Et cxtracta radi- 

m _ 

«7 + • • 

» f — zeeax — ddxx 
f„ + + ff 
cc > ~— — ■ ■ — j- . Ubi cum x & y in 

sequatione penultima non nifi ad duas dimenfiones afcendant, locus 
pun&i D erit Conica fectio , eaque Hvperbola Parabola vcl Ellipfis 
prout ee — dd+ff, (coefficiens ipfius,** in aequatione pofteriori,) 
fit majus, xquale, vcl minus nihilo. 



P R O B. XXXVIII. 

Tab V Rett** duabus VE VC pofitione datis , £0 ab alia recla 
Fig. i. JPE circa polum pojitione datum SP vertente Jeclis 

utcunque sn C& E\ fi rctla intercepta CE dU 
1 vidatur in partcs C*D , 2) E rationem da- 

tam babentes y proponatur invenire 
locum puncls 2). 

Age VP, cique parallclas DA, EB occurrentes VCin A&B. 
Dic VP — a, VA~ x % & ADzz & cum dctur ratio 
CD ad DE, vcl converfc ratio CD ad CE, hoc eft ratio DA 

ad EB, fit ifta ratio d ad e, & crit EBzry. Practcrca cum de- 
tur angulus E VB, adcoque ratio EB ad V B , fit ifta ratio e ad /j 
&erit VB=-^. Denique propter funilia triangula C EB, C DA, 

CPV, eft EB.CB::DA.CA:,: VP.VC, & componendo 
EB+VP.CB + VC::DA + VP,CA+VC. Hoc eft 



Digitized by Google 



y Google 



! 

■ 

! 
i 

t 

i 

I 

l 
i 

I 

i 

i 



■ 



i 
» 

I 

j 

* 

i 

i 

s 
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t v f v 

-j + a.-j::y+a.x . Du&ifquc cxtrcmis & mcdiis infe eyx + dax— 

fyy+fay. Ubi cum indefinitae quantitatcs x & y non nifi ad duas 
dimcnlioncs afcendant, fequitur curvam »V D, in qua punctum D 
pcrpctira rcpcritur , cfic conicam fectioncm , eamquc Hypcrbolamj 
quia una ex indcfinitis quantitatibus , ncmpc x dl unius tantum di- 
menfionis, & in termino exy multiplicatur pcr altcram indcfinitam 
quantitatcm y. 

P RO B. XXXIX. 

Sf re&£ dua AC, BC a duobus pojitione datls punclis Tab. V. 
Af£B in data quavis ratione ad tertium quodvis r, S* *• 
punclum C ducantur ; invenire locnm puncli 
concurfus C. 

unge A B i & ad hanc demittc normalcm C D : di£Hfque A B =<r, 
A D -x, DC -;: Erit-AC- ; fxx+yy. BD=*~jr&BC 
(= v* BD?4-DC?) = s/xx — zax + aa+yy. Jam cum dctur ra- 
tio ACadBC, fit i fta/adc; 8c, cxtrem is & mediis ir, fe duftis, 
cri t e y/ xx+yy — d Jxx — zax + aa+yy. Et per redu&ionem 
jddaa — zddax 

V ee-dd **=y- Ubi cum xx fit negativum , & 

fola unitatc afle&um; atquc ctiam angulus ADC rc£bus, patct cur- 
lram in qua pundura C locatur eflc circulum. Ncmpe in rech A B 
capc puncla E & F j« ut fint d.e: : AE.BE: : AF .BF, & crit 
E F circuli hujus diamctcr. 

Et hinc c convcrfo patct hoc Thcorcma, quod in circuli cu- 
jufvis diamctro E F infinitc producla datis utcunquc duobus pun&is 
A Sc B hac lcgc ut fit AE. AF: :BE.BF, & a pun&is htfcc a£Hs 
duabus re&is AC, BC concurrcntibus ad circulum in pun&oquo- 
vis C: crit AC ad BC in data rationc AE ad BE. 



J 



S PROB. 



TJ4 .1*1 v '' frfiluiio §n*fiio*m^ - 

< ** . 

PROB. XL 

Tai. V. «SV funftum lucidum A radios verfus refringentem ft$. 
* ferficiem planam C<D ejiciat ; invenire radtum 

AC t cujus refraftus C B mfmget in 
datum>funftum B. 

A P 1111 ^ 0 l-cido swi refringcns planum dcmitte perpcndfculum 
AD, & cum eoutrinque producto concurrat refracrus ra- 
dius BC in E, & perpcndiculum a pun&o B demifliira in F, & 
agatur BDj di&ifque A D — a, DB = i, BF=_v, DC = *, fta- 
tue rationem finuum incidentia: & refra&ionis , hoc eft fmuum an- 
gulorum C AD, CED efie d ad e, & cum EC& AC (ut notum 

eft ) fmt in eadem rationc, & A C fit / aa+xx erit E C = — v* a a+xx. 

Prxterca cft ED (=^C r CD ? )= ^ ddaa + dd x 

e e 



■— XX, 



&1>V=1 bb-cc,*tcpeK?=*TF^c+f ddaa+ddxx -~ X x. 

Dcnique proptcr fimilia triangula ECD, EBF, cit ED.DC:r 
EF.FB, Sc, duftis extremorum & mediorum valoribus in fe, 

. T d7aa+ddxx _ t7 ddaa+ddxx _ 

c V — xx=x Sbb-cc+x V — *x,fivc 

— — -jddaa+ddx x ______ r 

* — * V ~ **=W££~^.Etr^busaquauonisqua- 

ddcc i 
+ddaaxx—xddaacx+ddaacc 

dratis & ritc difpofitis irx3+------ — - 0 . 

md-.ee 
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PROB, XLI. 



Invenire locum verticis triangutiD, cujus bafis AB da, Tab. 

tur t & anguli ad bafem T>AB % T> B A datam % F,g ' < 
habent dfffcrentianl. - 

U 



bi angulus ad Vcrticcm , fivc (quod pcrinde eft) ubi fiimma III. i< 

lid 



angulorum ad bafcm datur, docuit Euclidcs locum vcrticis ^" c ' 
cfle drcumferentiam circuli ; propofuimus igitur invcntionem loci 
ubi differcntia angulorum ad bafcm datur. Sit angulus D B A ma- 
jorangulo DAB, fitque ABF eorum data diffuentia, rc£ta BF 
occurrcnte A D jn F. Infuper ad B F dcmittatur normalis D E , 
ut & ad AB normalis DC, occurrcns BF inG. Dictifquc AB = *, 
AC = *, &CD-j', crit BC=a — x. Jam in triangulo BCG 
cum dcntur omnes anguli dabitur ratio laterum BC & GC ; fit ifta 

d ad «, & crit CGzJ 1 * ~~~ * * Aufcr hanc de DC fivc y & 

d 

dy—aa+ax 

reftabit DG=— . Prxterea proptcr fimilia triangula 

BGC, DGE eft BG.BC: :DG.DE. Eft autem in triangulo 
BGC, a ,d::CG .BC. Adeoque aa.dd : :CGa .BC? , & com- 
poncndo aa + dd.dd::BGo.hCq. Et extraftis radicibus 

v 7 7«+72.</(::BG.BC)::DG.DE. 5rgoDE=« " ' — aa+ ** t 

Vaa+dd ' 

Adhaec.cum angulus ABF fit differentia angulorum BAD& ABD, 
adcoque anguli BAD & FBD arqucntur, fimilia erunt triangula 
rectangula CAD & EBD, & proindc latera proportionalia D A . 
DC: :DB.DE.Scd cftDC =-f . DA (= / A ~Cj+W Sg)- Vx7+7y. 
J)B( - BCq + DC<i) = 4 aa — lax + xx+yy, & fupra erat 

D E = ~=a a + a .<* . Quare eft V xx+yy.y:: v 7 aa—zax+xx+yy. 

V aa + dd 



dy —aa+ax „ . . 

. =~. Et extremorum & mediorum quadratis in le 
iaa + dd 

S l duftis 
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d d x x yy + ddyj 

du&is aayy — iaxyy + xxyy+y*~- aa+dd 

z a adx xy — t a * d y* + i a d y ** + t a d * y l + 

a a + d d 

+ a* yy — t a* x*—-* a* x y y * <t a x*+a ax xyy 

a a + d d 

Duc omnes tenninos in a a + d d, & prodcuntes redige in debitum or- 

t td , 

~ia + ~7 y -ddyy 

dincm,8corietur*4 + td y *> ~ xx x -tdyiszQ. 

Divide hanc acquationem pcr x x — a x J * , & orietur 
xx " ? x"*^=o. Duae itaque prodierunt aequationcs in folu- 

tione hujus Problematis. Prior xx — a x^^-^-o eftaddrculum, 



locum nempe pun&i D ubi angulus FBD fumitur ad alias partes 
rc&ae BF quam in figura defcribitur, exiftente angulo ABF fum- 
maangulorum DAB DBA ad bafcm, adeoquc angulo ADB ad 



yerticem dato. Pofterior **~ z j *Z. Jm = 0 *d Hypcrbo- 

4 y 

a * 

-lam, locum pun&i D ubi angulus FBD fitum obtinct a rc&a 
BF quem in Figura delcripfimus : hoc cft ita ut angulus ABF 
iit diflfcrcntia angulorum DAB, DBA ad bafem. Hyperbolx au- 
tem haec cll dctcrminatio. Bifeca AB in P. Agc PQ^conftituen- 
tem angulum BPQ^arqualcm dimidio anguli ABF. Huic crige 
normalcm PR, & crunt PQ,, PR Aflymptoti hujus Hyperbolac, 
& B punctum per quod Hypcrlx>la tranfibit. 

Et hinc prodit talc Tbcortma. Hypcrbolx rcclangulac diametro 
quavis AB dufta, &aterminis cjus ad Hypcrbolx puncra duo qunc- 
vis D & H duCtis rc&is AD, B D , AH, BH; hx n&B an- 
gulos DAH, DBH ad tcrminos diametri conftitucnt arqualcs. 

Jdsm 



ci by G 
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Idem brevius. 

Ad Prob. XXIV. Regttlam dc commoda tcnninorumad ineun- 
dum calculum electione tradidi ; ubi obvcnit ambiguicas in electionc. 
Hic dificrentia angulorum ad bafem eodcm modo le habet ad utrum- 
que angulum in conftru&ione Schematis seque potuit addi ad 
angulum minorcm D A B, duccndo ab A rc&am ipfi B F parallelam, 
ac fubtrahi ab angulo majori D B A duccndo re&am B F. Quam- 
obrcm ncc addo ncc fubtraho, fcd dimidium ejus uni angulorum 
addo, alten fubtraho. Dcinde cum etiam ambiguum fit utrum 
AC vcl BC pro termino indefinito cui ordinatim applicata DC 
infiftit adhibcatur, ncutrum adhibcoj. fcd bifeco AB in P, & adhi- 
bco PC: vel potius acta MPQ^ conftituentc hinc inde angulos Tab. V. 
AP(i, BPM aequales dimidio difierentiac angulorum ad baicm, Fi 6- 5- 
ita ut ea cum rc&is AD, BD conftituat angulos DQP, DMP 
acqualcs- ad MQ^dcmitto normales AR, BN, DO & adhibeo 
DO pro ordinatim applicata , ac PO pro indefinita linca cui infi- 
ftit. Vocoitaque PO=*, DO=jy, AR vcl BN=r£, & PR 
vel PN=r. Et propter fimilia triangula BNM, DOM, erit 
BN.DO::MN.MO. Et dividendo, DO-BN (j-*) .DO 

0)::MO-MN (ON five c-x) .MO. Quare MO = -^ 7 - 

y — it 

Similitcr ex altera parte propter fimiiia triangula A R Q^, D O Q^, 
erit AR.DO::RQ.QO: & componendo DO+AR {y+b). 
DO(;):: QO + RQ(0 R five c + x) . QO. Quare QO 

f % ^r* X V 

— "y + b • ^cnique proptcr arquales angulos DMQ^, DQM 

acquantur MO 6c QO, hoc eft ' _ ^ — ' + f - Divide omnia 

per y, & multiplica pcr dcnominatorcs, & orictur c y+cb— xy 
~-xb — cy — cb+xy — xb, Gve cb-xy t notifllma arquatio ad Hy- 
perboiam. 

Quin ctiam locus pun&i D finc calculo Algebraico prodire potuir. 
Eit erum cx fupcuoribus DO — BN.ON : : DO.MO(QO) : : 

S 5 DO 
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DO+AR.OR. HoceftDO-BN.DO+BN::ON.OR> 
m ixu m DO.BN::^^(NP)°-^=^(OP). Adcc- 
que DO OP=BN<NP. 



P R O B. XLII. 



Locum verticis trianguli invenire cujus itafis datur , - 
angftlorum ad bafem unus dato augulo 
differt a duj>U> alterius. 

T v T n Schemate noviflimo fupcrioris Problematis fit ABD triangu- 
Fig i. 1 lum iilud, AB bafis bileda in P, A P Q^ vel BPM tnenr 
anguli dati, quo angulus DBA excedit duplum anguli DAfcf 
& angulus DMQerit duplus anguii DQM. Ad MQ (fcmit- 
tc perpendicula AR, BN, DO; & angulum DMQ bi- 
f«ca rc&a MS occurrcnte DO in S; & crunt triangula DOQ, 
S O M fimilia ; adeoquc O Q. O M : : O D . O S, & divi- 
dendo O Q- O M . O M : : S D . O S : : ( per $ . VI. Eicm .) D M . O M 
Quarc (per 9. V. Elcm.) OQ— OM^DM. Didis jam PO=*, 
OD=y, AR vd BN=*,&PR vd PN=r,crit ut in fuperiori 

* ProblcmatcOM^^— &OQ='^^, adeoquc OQ^OM ♦ 
_ 4bbcc^bcxy^x*yy ^ ^ ^ dcbitam reduaionem orie- 



» - 



+ cc , + b* 

tur tandem yi *~ \» ,y++h c* y " \ > ™ =0. 

-ixx * lbcc + bbxx 

- bb - £3 . 

Dividc omnia per y — b , & evadet >* + byy * fc ' £ j p * | jj* — 0. 

Quare pun&um D eft ad Curvam trium dimcnfionum ; quac tamcn 
«vadit Hypcrbola ubi angulus BPM ftatuitur nullus, fivc angulo- 

runa 
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hira ad bafcm unus DBA duplus altcrius DAB. Tunc enim 
BN, five b cvanefcentc, aequatio fiet y) = $x x+zcx— c e. 

Ex hujus autcm aequationis conftructionc talc clicitur Thcorema. 
Si ccntro C , Afymptotis C S , C T , angulum S C T 1 20 graduum Tab. V. 
contincnribus defcribatur Hyperbola quaevis DV, cujus femiaxes Fig. 6. 
fint CV, CA: producCV ad B, utfitVB=VC, & ab A&B 
a&is utcunquc recns AD, BD concurrentibus ad Hypcrbolara, 
crit angulus BAD dimidiura anguli ABD,tricns vcro anguli ADE 
qucm re&a AD coraprehcndit cum B D produ&a. Hoc intelligen- 
dum eft de Hypcrbola quae tranfit pcr pun&um V. Quod fi ab 
Hfdcm pun&is A & B a&ae rc&x A^, Bd convcniant ad eonjuga» 
tam Hyperbolam quae tranfit per A : tunc externorum angulorura 
trianguli ad bafcm , ilic ad B erit duplus altcrius ad A. 

P R O B. XLIII. 

Ctrculum $er data duo puntta defcrtbere qui reZlam 
fofitione datam €onthtget. 

Sunto A & B pun&a data, & EF re&a pofitionc data, & rcqui- Tab y 
ratur circulum ABE, per ifta pun&a dcfcribere qui contingat Fig. 7. 
rc&am iftam FE. Jungc AB, & eam bneca in D. Ad D crigc . 
normalem DF occurrcntem rcclar FE in F, 8c circuli centrum 
incidet in hanc novillimc du&am D F , puta in CL Jungc crgo C B ; 
& ad FE dcmittc CE normalcm, eritque E punclrum contadhis, 
ac CB, CE xqualcs intcr fe, utpote radii circuli quxfiti. Jara 
cum punfta A , B , D , & F dentur, eftoDB=u, ac DF = b; & 
ad dctcrminandum centrum circuli quxratur DC, quam ldeo dic x. 
Jam in triangulo C D B proptcr angulum ad D re&um , eft 
✓ DBf + DCy, hoc eft V«a+xx=CB. Eft & DF-DC 
fire b — x = CF. Et in triangulo rettangulo CFE cum dentur 
anguli , dabitur ratio latcrum C F & C E ; fit ifta d ad e ; ot erk 

CE c yxCF hoceft = - b ^~~. Pone jam CB&CE, (ra- 
«iios ncmpe circuli quxfiti,) xqualei intcr fe, & habcbitur xqiutio 



141 Refohtff Qutftionum 

\* a a + xx=— —j--- Cujus partibus quadratis & multiplicatis per 

dd, oritur a a d d + & a a =e e b b — teebx+eexx. Sivc 
+eebb 

— zeebx — aadd _ _ — eeb+d^ ' ecbb+eeaa—tidaa 

xx= . . . Etcxtractaradice,*= — 

« dd — ee dd—ee 

Invcnta eft'crgo longitudo DC adcoquc centrum C, quo circulus 
pcr puncta A & B dcfcribcndus cft ut contingat reftam FE. 



PROB. XLIV. 

Circulum fer datum punifum defcribere qui rectas duas 

fofuione datas continget. 

Tab. V. Tjft° datum pun&um A, & fint EF, FG recbe duac politionc 
Fig. S. xlt datae, & AEG circulus qusefitus cafdem contingens ,ac trans- 
icns per punctum iftud A.» Recti CF bifecetur angulus EFG 
8c ccntrum circuli in ipla rcpcrictur. Sit iftud C ; & ad E F & 
FG demiflis perpendiculis CE, CG erunt E ac G pun&a con- 
ta&us. Jam in triangulis CEF, CGF, cum anguli ad E & G, 
fint re£ti , & anguli ad F fcmiflcs fint anguli E F G, dantur omnes 
Refolvi- anguli adeoquc ratio iaterura C F & C E vel CG. Sit ifta d ad c, 
Pr 43 ^ fi ^ ^etcrminandum ccntrum circuli quadlti C , afTumatur C F = jr, 

punfto^A 0 crit CEvelCG = ^-. PrxtcrcaadFC dcmittc normalcm AH, 

•Hudpun- ^ 0X1X1 P un & am A dctur, dabuntur etiam rec"be AH & FH. Di- 
dum B. cantur iftx a & b , & ab F H five b ablato F C frvc x reftabit 
CH~i- x. Cujus quadrato bb — xbx+xx adde quadratum 
ipfius AH, Civc-aa & fumma aa + bb — tbx+xx 9 crit ACy per 
47. I. Elem. fiquidem angulus AHC ex Hypothcfi fit re&us. 
Ponc jam radios circuli A C & C G inter fc acquales ; hoc eft ponc 
aequalitatun inter eorum valorcs, vel inter quadrata eorum, & habe- 

bitur acquatio aa+bb—ibx+x x= Aufcr utrobique x x , 

& 
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& mutatis omnibus fignis erit — aa — bb + zbx-=xx — . Duc 

d d 

........ , . _ . —aadd—bbdd+zbddx 

omnia m dd, ac dmde pcr d d—t e> &; cvadct . =x x. 

dd — ee 

. . . _ bdd — d \/ eebb + eeaa—dda* 
Cujus acquatioms extracta radix cft x- ^ . 

Inventa eft itaque longitudo FC, adeoque pundum C, quod cen- 
trum cit circuli quaditi. 
Si inventus valor x fivc FC auferatur dc b fivc HF, reftabit 

— eeb + d V eebb + eeaa — ddaa . 

HC— . eadcm arquatio qux in 

dd — ee 

priori problcmatc prodiit, ad determinandum longitudinem DC. 

PROB. XLV. 

- 

Qirculum fer data duo pnncJa defcribere , qui alium cir~ Vide 

culum pofitione datum continget. Proj>.,u. 

i 

Sint A, B puncta data, EK circulus pofitionc Scmagnitudine da- Tab.VI. 
tus, F centrum cjus, ABE circulus qusefitus per pun&a A & fig. j. 
B tranfiens, ac tangcns altcrum circulum in E, & C ccntrum ejus. 
Ad AB productum demitte perpcndicula CD, & FG & agc CF, 
Iccantem circulos in pun&o conta&us E , ac age ctiam F H parallc- 
Iam DG, & occurrentem CD in H. His conftru&is dic AD vel 
DB=tf, DG vel HF-f, GF-f, & EF (radium ncmpe cir- 
culi dati) - V, atque DC~x: & crit CH( = CD — FG)=x- c 9 
& CFq ( = CH? + HFf ) =xx — tcx+cc+bb) atque CB_* 
( = CDy-f DB7) = xx+aa 9 adcoque CB vel CE= xx+aa. 
Huic adde EF, & habebitur C F=d+ ✓ xx+aa, cujus quadra- 
tum dd+aa+xx + xd \/ xx + aa, xquatur valori cjufdcm CFq 
prius invento, ncmpe xx — zc x + cc+bb. Aufcr utrobique xx t 
& reftabit dd+aa + id >I x x + aa—cc+bb — zcx. Aufer infupcr 
dd+aa, & habebitur zd >? xx+aa~=cc+bb — dd — aa — zcx. 
Jam, abbreviandi caufi, pro cc+bb — dd—aa, fcribe zgg, & 

T habe- 
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habebitur id V x x + aa = zgg — icx, five dtfxx + aa=gg— cx\ 

Et partibus xquationis quadratis , crit ddxx+ddaa=g* — iggcx 

+ccxx. Utrinque aufcr ddaa&c c xx, & rcftabit ddxx — ccxx 

—gi — ddaa-.zggcx. Et partibus sequationis divifis per dd— /f, 

tf — ddaa — iggc x 

habcbitur xx=- — ~ — • At( i uc P cr cxtractionem ra- 

dd — cc 

— c "*~ ^ g* dd—d* aa + tl daac c 

dicis affcc"be x-=- — 

aa — c c 

Invcnta igitur *, five longitudine D C , bif eca A B in D, & ad 

. t*n — ggc+d\l g*—aadd+aacc . 
D engc perpendiculum DC= —2^ Dem 

a a c c 

centro C per punctum A vcl B defcribc circulum ABE; nam hic 
continget alterum circulum E K , & tranfibit per utrumque pun&um 
A, B. Q.E.F. 

PROB. XLVI. 

Circulutn per datum punttum defcribere qtti datum circu- 
lum , CS? recJam lineam fofitionc datam continget. 

Tab VI circulus ifte dcfcribendus BD, cjus ccntrum C, pun&um per 
Fig. *. ^ quod defcribi debct B, rccta quam continget AD, pun&um 
contadtus D, circulus quem contingct GEM, cjus centrum F, & 
pun&um conta&us E. Junge CB, CD,CF, & CD crit perpen- 
dicularis ad A D , atque C F fecabit circulos in puncto conta&us E. 
Produc CD ad Q ut fit DQ=EF & pcr Q^age QN paralielam 
A D. Denique aB&FadAD& QN demitte perpendicula B A, 
FN, & a C ad AB & F N perpcndicula CK, CL. Et cum fit 
BC=CD vcl AK, crit BK ( = AB - AK) - A B-BC, adco- 
que BKy- AB? — iAB*BC-f BCy. Aufcr hoc dc BC?, & 
rcftabit iAB x BC — ABf, pro quadrato de CK. Eft itaque 
ABxzBC- AB=CK^&eodcmargumcntoeritFNx Z FC-FN 

rzCLy, atqueadco ^+AB=iBC, & ^|+FN=zFC. 

Quam- 
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Qiiamobrem fi P ro AB, CK, FN, KL, & C L, fcribas a,y, b,c, 
erit g+f*=BC, fc ^y^ lWCMC 
aufer BC, & rcrtabit EF = '-i=^i±L?+ . * — i« Tjun 

fi punda ubi FN produfta fccat re&am AD, &: circulum GEM 
notcr.tur litcris H,G, & M & in HG produ&a capiatur HR=AB 
cum fit HN (^DQ^-EF) — GF, addcndo FH utrinque crit 
FN-GH, adcoque AB — FN (=HR — GH) =GR Sc 
AB — FN+iEF, hoc eft a — ^ + xEF=RM, & — 

+ E F = \ R M. Quarc cum fupra fuerit E F = '^Zllllll + « h - ^ 

' za 

fi hoc fcribatur pro E F habcbitur * RM = """^Li y , 

Dic crgo RM d, & erit d=^^l±ll^ Duc omRCS 

minos in & orictur abd=acc — zacy+ayy — byy. Au- 

ferutrinquc^^-2tf^,&rcftabittf^rf-- < iff+i < i^= w l.^ # 

Divideper Scorietur £t£^££p£/ B ^ Etcxtra ^ 

»• „__££_ + T a*bd—abbd+ abcc 

y a-b— V aa-zab + bb ' QS« conclufioncs fic 
abbreviari pofliint. Ponc c.b::d.e y dein a-b.a::c.f; & erit 

/'— /< + */j=J7, Cvc j = /+ ^77+77^77. Invento j five 

KC vcl AD, cape AD = /+///+/^/ f , ad D crigc perpert- 

diculum DC ( = BC) = + A B, & cencro C, intervallo 

C B vcl C D dcfcribe cirailum BDE, nam hic tranficns per datum 
pun&um B, tangct reclam AD in D, & circulumGEM in E. 
Q.E.F. 

jHinc circulus cttam dcfcribi poteft qui duos datos circulos, & rr AB V\ 
reftam pofitione datam contingct. Sint cnim circuli dati RT, S V, Fig 1. 
corum ccntra B, F, & rcfta pofitionc dau PQ. Ccntro F, radio 

T z . FS 
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FS — BR defcribc circulum EM. A pun&o B, ad rcclam PQ, 
demittc perpcndiculum BP, & produ&o co ad A ut fit P A = BR 
per A age AH parallelam PQ^ & circulus dcfcribatur qui tranfcat 
per puncTum B, tangatque rectam AH, & circulum EM Sit 
ejus centrum C , junge BC fccantcm circulum RT in R, Sccodem 
centro C , radio vero C R defcriptus circulus R S tangct circulos 
RT, S V, & re&am PQ^, ut ex conftru&ione manifcitum clt. 

P R O B. XLVII. 

Circulum defcribere qut per datittn puntltttn tranfibit , 
alios dttos pofitione , & magnitttdine da- 
tos circtilos continget. 

Tab.VI. Th^° P un & um datum A, fintquc circuli pofitione, 6c magnitudine 
fi^. 4. X-* dati TIV, RHS, ccntra corum C & B, circulus defcribcn- 
dus AIH centrum cjus D, & punfta contactus I & H. Junge 
AB, AC, AD, DB, fecctque AB produfta circulum RHS in 
pun&is R & S, & AC, produfta circulum TI V in T & V. Et 
a pun&is D & C demuTis pcrpendiculis D E adAB, & DF ad AC 
occurrente AB in G, atque CK ad AB; in triangulo ADB erit 
A D q — D B q+A Eq ~i A E x A B, per 12. IL Elem. Sed 
DB - AD+BR , adcoque DBpAD ? +iAI)xBR + BR f 
Aufer hocdc AD?+-AB? ,&reftabit AB? — 2 ADxBR — BRy, 
pro lAExAB. Eft & AB^ — BR? -= AB -BRx AB+BR 
= AR*AS. Quarc ARxAS — iADxBR=iAExAB. Et 
AR AS— iAB^AE 

' BR =lAD ' 

Et fimili ratiocinio in triang. A D C emerget itcrum 
ATX TAV-iCAr^ RAS-iBA £ TAV-iCAF 

zAD = CT Q? are Ri< = CT 

TAV RAS iBAE zCAF^TAV RAS 2~BA"E 

CT BR + BR = Ct ,Et CT ~"BR + ~W 
C T 

*JAC =AF * Unde cum fit AK.AC: : AF.AG, crit 

• .».••• 

AG 



1 
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An RAS L :BAE CT . _ , _ _^ _ 

AG =TT BR" + BR x ZXK' Aufer noc de A E fivc 

iKAE CT ^^ k . rt7 _RAS TAV iBAE iKAE 

ttt" iAK« &ltltab,tol! '-"inr~ - ct — brt + ~t!t 

CT 

* ilK" Undc 0101 fit K c • A K : : G E . D E j erit 
RAS TAV xB~A~E 2KAE CT 
~b~r - cf — BR~ + ~CTT~ * ikc In AB a * 

AP quae fitad AB ut CT ad BR, &crit = adeo- 

yjj^^^^^tt TAV iPKxAE. 
~ CT BR CT' ^ ~~BR CT CT 

jjj-g. Ad AB cnge ergo pcrpendiculum AQ=-r~ -r-r * 

CT PK*AE 

& ineocape QO=- , & crit AO=DE. 

Jungc DO, DQ, CP, & triangula DOQ, C KP erunt fimi- 
lia, quippe quorum anguli ad O&K funt rc&i, & latera 
(KC.PK::AE, vel DO.QO) proportionalia. Anguli ergo 
OQD, KPC xquales funt, & proindc QD perpendicularis eft 
ad CP. Quamobrem fi agatur AN parallela C P, & occurrcns QD 
in N, angulus ANQerit rcftus , & uiangula AQN,PCK fim iliaj adco- 

quc PC.KC:: AQ AN. Unde cum AQfit — -jsrjr « ^jj-gi 
AXT . RAS TAV CT 

AN erit g^--— x ---^.Produc AN adMutfitNM=AN, 

& erit AD = DM, adcoque circulus quxfitus tranfibit per pun&um M. 
Cum crgo punctum M datum fit, ex his, fine ultcriori Analyfi, <a- 
lis emcrgit Problcmatis refolutio. 
In AB capc AP , qus fit ad AB ut CT ad BRj junge CP 

eique parallclam agc AM, qu* fit ad — ^A^, ut CTad 

B R C< I 

PC: & ope Prob. 4j.per punda A& M defcribe circulum AIHM 

T 3 qui 
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qui tangat altcrutrum cirailorum TIV, RHS, 6t idcm circului 
tanget utrumquc. Q. E. F. 

Et hinc circulus etiam dclcribi poteft qui tres circulos pofitionc 
& magnitudine datos contingct. Sunto trium datorum drculorum 

radii A,B,C, SccentraD, E, F.Centris E&F, radiis B^A, 

C + A defcribantur duo Circuli, & tcrtius circulus qui hofcc tan- 
gat, tranfeatque pcr pun&um D. Sit hujus radius G, & centrum 

H, oC.codcm centro H radio G A defcriptus circulus conringet 

tres primos circulos , ut fieri oportuit. 

PROB. XLVIII. 

Tab. VI. Si ad extremitates fili *DAE circa paxillum A labentis 
Fig> ** appendantur pondera duo *D ® E , quorum pondus E 
labitur per lineam obliquam BG: Invenire Ucum 
ponderis E , nbi pondera h*c in sequilibrio 

confiftunt. 

Puta fa&um, & ipfi AD age parallelam EF qua; fit ad AE, tic 
pondus E ad pondus D. Et a punctis AocF ad lincam BG 
dcmittc perpendicula A B , FG. Jam cum pondera ex Hypothcfi 
fint ut linex A E , E F , exponantur pondera pcr lineas iftas , pon- 
dus D per lineam AE, & pondus E pcr lincam EF. Ergo Cor- 
pus E proprii ponderis vi directa E F tendit verfus F , & vi obliqua 
EG tcndit verfus G. Et idem Corpus E, ponderis D vi direifta 
Ap., trahitur verfusA, & vi obliqua BE, trahitur vcrfus B. Cum 
itaquc pondcra fc mutuo fuftineant in sequilibrio, vis qua pondus E 
trahitur vcrfus B aequalis efie debet vicontrarix qua tcndit vcrfus G, 
hoc eft BE aequalis efle dcbct ipfi EG. Jam vcro datur ratio AE 
ad E F cx Hypothcfi, oc proptcr datum angulum FEG datur ctiam 
ratio F E ad E G cui BE aequalis eft. Ergo datur ratio A E ad BE. 
Datur ctiam AB longitudine. Et inde triangulum A BE , & pun- 

cium 
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crom E facilc dabitur. Nempe dic AB=a, BE— *, & crit 
AE~ tfja + x x , fit infupcr AE ad BE in data ratione d ad e, & 
crit e f a a + xx —dx. Et partibus aquationis quadratis & rcduclis, 

eeaa=ddxx — eexx, five -j==l = *. Invcnta eft igitur lon- 

gitudo B E qurc dcterminat locum ponderis E. Q. E. F. 

Quod fi pondus utrumque per lineam obliquam defcendat, Com- Tab VI 
putum fic inftitui potert. Sint CD , B E obliquae lincac pofitionc dafcc Fig. 6. * 
per quas pondcra ifta D & E dcfccndunt. A paxillo A ad has lineas 
demittc pcrpendicula AC, AB, iifquc produ&is occurrant in pun- 
c-fcis G 8c H linex EG, DH, a ponderibus perpcndiculariter afl 
Horizontem erccta:, & vis qua pondus E conatur dcfcenderc juxta 
lincam pcrpendicularem , hoc eft tota gravitas ipfius E erit ad vim 
qua pondus idem conatur defcendcrc juxta lineam obliquam B E ut 
GE ad BE, atque vis qua conatur juxta lineam iftam obliquam 
B E dcfceniere erit ad vim qua conatur juxta lincam A E dcfcendc- 
rchoc eft advim qua filum AE diftenditur ut BE adAE. Adcoquc 
gravitas ipfius E,erit ad tenfioncm fili AE ut GE ad AE. Eteadem 
rationc gravitas ipfius D crit ad tcnfionem fili AD ut HD ad A D. 
Sit itaque fili totius DA+AE longitado * ,fitque parsejus AE = *, 
&crit altera pars AD = f — x. Etquoniameft AEa — AB^^BE^, 
& ADy -AC^ CDy, fit i nfupcr AB = a, & AC=*, & erit 
BE= \ 7 xx — aa & CD = tfxx — % C x + cc — bb. Adhsec cum 
tnangula BEG, CDH,dcntur fpccie,fitBE.EG: :/.E,&CD. 

DH ::/.£,& eritEG=y /^=^,&DH=-£ Ixx-ux+cc-bb 

Qiiamobrcm cum fit G E.AE: : pondus E.tenfionem AE. Et 
HD.AD: : pon Jus D . tenfionem A D , & tenfiones iftse «equentur 



intcrfe, crit £ = tenfioni A E = tenfioni A D 




g , , " Cujus arquationis redu&ionc pro- 

yy^ *x~zcx+cc-bi, 

vcnit 
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vcnic gx V xx — tcx + cc — bb — D c — p~x / xx — aa> five 

+ggcc 

_gb" , ;i!> e D < - i :iJD«"*~ DD "- +DD "" =o - 

+ DDaa 

Si cafum defideras quo hoc Problcraa pcr Regulam & circinum 

BE 
EG 



BE 

conftrui queat, ponc pondus D ad pondus E ut ratio — r ad ra- 



C D 

tionem cvcvadet g = D, adeoquc vice prxcedcntis xquatio- 



%iis habcbitur hxc J^xx — 2.aacx+aacc=z0\ Civex=~^-^. 

9 

PROB. XLIX. 

Tab.VI. Siadfilum <DACBF circa paxillos duos A, B % labilt 
Fig 7- appendantur tria pondera 2), E , F % <D® F ad ex- 
tremitates fili & E ad medium ejus punclum C, 
inter paxillos pofitum: Ex datis ponderibus _» 
Jitu paxillorum in\enire fitum punfii C, ad 
quod medium pondus appenditur ubi 
pondera confiftunt in aquilibrio. 

Cum tcnfio fili AC xquetur tenfioni fili AD, & tenfio fili BC 
tenfioni fili BF, tenfiones filorum AC, BC, EC erunt ut 
pondcra D , F , E. In eadcm pondcrum ratione capc partcs filorum 
CG, CH, CI. Compleatur triangulum G H I. Produc IC do- 
nec ea occurrat GH in K, & crit GK = KH, & CK=±CI, 
adcoquc C ccntrum gravitatis trianguli G H I. Nam pcr C agatur 
ipfiCE perpcndiculare PQ, & huic a punc"Hs G&H pcrpendi- 
cularia G P , H Et fi vis qua filum A C vi ponderis D trahit 
pun&um C verfus A, exponatur pcr lineam GC, vis qua filum 
iftud trahet idem punftum verfus P exponerur per lineam CP, 
& vis qua trahit illud vcrfus K cxponctur pcr lineam GP. Et fimi- 

litcr 
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litcr vtres quibus filura B C vi pondcris F , trahtt idem 
pun&um C vcrfus B , Q & K , cxponcntur pcr lincas C H , 
CQ^, HQ^ & vis qua filum CE vi pondcris E, trahit pun&um 
illud C verfus E, exponetur pcr lineam CI. Jam cum pun&um 
C viribus acquipollcntibus fuftineatur in acquilibrio, fumma virium 
quibus fila AC & BC, fimul trahunt pun&um Cvcrfus K, acqua- 
lis crit vi contrariae qua filum E C , trahit pun&um illud vcrfus E , 
hoc eft fumma GP+HQ, aequalis crit ipfi CI; & vis qua filum 
AC trahit punclum C verfus P,xqualis erit vi contrariae qua filum 
BC, trahit idem punchim C verfiis Q, hoc eft Iinea PC xqualis 
lineac CQ. Quare cum PG, CK & QH parallclae fint, crit 

ctiam GK=KH, & CK =f CI. Quod crat 

oftcndcndum. Reftat itaque triangulum GCH detcrminandum , 

cujus latera GC & HC, dantur, una cum linca CK, quae 

£ verticc C ad mcdium bafis- ducitur. Demittatur itaquc 

a verticc C ad bafcm G H pcrpendiculum C L , & crit 

GC*-CH? __. GC? — -KC?-— GJCy <s v r -C 
^g-pj — l =KL=- — 1 — jr Pro iGKfcnbe 

GH, & rejccto communi divi-bre GH, & ordinatis tcrminis, erit 

GCf-iKQ+CH? = zGKf, fivc / iGCT^KCf+fCH f=-GK* 
Invcnto GK vel KH, dantur fimul anguli GCK, KCH, fivc 
DAC, FBC.Quarea pundis A&Bindatis iftis angulis DAC, 
FBC duc lineas AC, BC concurrcntes in pun&o C, & iftud 
C erit pun&um quod quacritur. 

Caeterum quacftiones omnes quac funt ejufdcm gencris non femper 
opus cft pcr Algebram figillatim folvcre, fed ex fohftione unius ple- 
rumquc confcchtur fohitio altcrius. Ut fi jam proponcrctur hscc 
cjuacftio. 



ir% Rxfohth gutfthnm 

TA1.VL FiU AC*DB m datas partes AC f CD.VB divifo & 
Fig. 8. extremitatibus ejus ad paxillos dws A, B pofitione 
datos ligatis , fi ad puntta divifionum Cac<D appen- 
dantur pondera duo E & F\ ex dato pondere 
F, & fitu puntforum CacT), cognofcere 
pondus E. 

Ex pnecedentis Problematis folutionc fatis facile colligetur haeccc 
folutio hujus. Produc lincas AC, BD, doncc occurrant !s 
neis DF, CE in G & Hj & crit pondus Ead pondus F ut DG 

adCH. , 

Et hinc obiter patct ratio componcndi ftatcram ex folis hlis , qua 
pondus corporis cujufvis E, cx unico dato pondcre F cognoici 
potcit. 

, ::«.... . P R O R. L. , 

Lapide in puteum decidente, ex fono lapidis fundum percih 
ticntis , altitudiuem putei cognofcert. 

Stt akttudo putei x,& fi lapis motu uniformiter accelcratp defcen- 
dat per rpatium quodlibet datum a in tcmpore dato b v & fonus 
motti unifoTmi tranfcatperidem (patiumdatum a in tempore dato</, 

lapis defcendet per fpatium x, in tempore h \ r -— , fonus autem qui 
fit a lapide in fundum putei impngcntc afcendct per idcm fpatium 

x, in tcmpore — . Ut enim funt fpatia gravibus decidcntibus de- 

fcripta, ita funt quadrata tcmporum dcfcenfus. Vel ut radices fpa- 
tiorum, hoc eft ut Vx & \' a , ita funt ipfa tcmpora. Et ut fpatia 
x & a, per quac fonus tranfit, ita funt tcmpora tranfitus. Ex ho- 

rum tcmporum b ^ ~ & ~~ fumma, conflatur tcmpus z laptde 
demiiTo ad fonus rcditum. Hoc tempus ex obfervatione cognofci 
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poteft. Sit ipfura /, & erit b v*~ + ~=/. Ac b / —=/— 

l: . bbx itdx ddxx 

Et partibus quadratis -j- =:// — — — + — . Et pcr rc- 

ladt+abb <t a t / 
ducfcionem *x = ^ *~~*~~d~d ' ^ ^ 11 " 1 ^ 2, ^ 106 

72 iTd'»**"- 

P R O B. LI. . _ > 

t . . .... ■ • j 

2>aro y^. pofitione parietis *DE, ® «wfW 2? Ta». 
* pariete diftantia B~D\ invenire molem glohi B ea lege Vj L _ 
ut in fpatits liberu , vi gr)tuitatis deftttutis , fi globus 
A, cnjus centrum in linea BT>, qua adpartetem petpen- 
dkularis eft , ultra B produtla confiftit , uniformi cum 
motu verjus *D feratur donec is impingat in alterum 
quicfcentem globum B ; globus ifte B poflquam 
rcfleftttur d pariete , denuo occurrat globo 
A in dato punfto C. 

• » ■ 

I 

git globi A cctcriras antc rcflcctioncm 4 5c crit per Pb.ob. XII. p. 
77. cclcritas globi A poft reflexioncra u = "^Xg~* & oderitai 

globi B poft rcflcxioncm — 4-^. Ergo cclcritas globi A ad cc- 

A *+" a 

lcritatcm globi B cfl: ut A — B ad 1 A. InGD capej_D=:GH 
diamctro ncmpc globi B, & cclcritatcs iflaj crunt ut G C ad G g +gG* 
Nam ubi Globus A impcgit in globum B, punctum G quod in lii- 
pcrficic globi B cxiftcns movctur in linca A D , pergct per fpatiuna 
Gg antcquam globus illc B impingct in parictcm, & per fpatiura 
poftquam a pariete reflc&itur ; hoc eft pcr totum fpatium 
Gg +£C, in eodem tempore quo globi A pun&um F perget per 
fpatium G C , eo ut globus uterque rurfus convcnisuit & in fc mu- 

V t tuo 



• ■ 



15*4 * ' - R*fol*ii° $l$*JHouttm 

tuo impingant in pun&o dato C. Quamobrcm cum dcntur interval- 
la BC&CD, dic BC=>», BD+CD = », & BG x, & crit 
GC=»+*,& Gjj+^Cr GD+DC-i|D=GB+BD+DC 
-iGH=*+»~4x, feu =»—;*. Supracrat A — Bad lAut 
ccleritas globi A ad cclcritatera globi B,& celeritas globi A ad cele- 
rkatem globi B ut G C ad Gg+g C , adcoquc A — Bad lAutGC 
ad Gf+^C, ergo cum fit GC=»+x, & Gg+^C — » — 
erit A— B ad lA ficut m+x ad » — ^x. Porro globus A eft ad 
globum B ut cubus radii cjus A F ad cubum radii alterius G B , hoc 
eft fi ponas radium AF dTc s, ut s* ad x*. Ergo jJ — xKis* 
(::A— B.lA)::*+*.»— J*. Et du&is extrerais & mcdiis in 
fe habebitur «quatio j»»— $jJ* — nxi + i»i j* + z.*jJ. Et 

+ j* » 

per redu&ionem jx 4 — »x» — fs*x , w== o. Cujus aequationis 

conftructione dabitur globi B (?midiamctcr a", quo dato datur ctiam 
Globusille. Q.E.F. 

Nota vero quod ubi pun&um C jacet ad contrarias partes 
globi B, dcbct fignum quantitatis tm mutari, & fcribi }xi — »x* 

Si datus eflct Globus B & qusereretur Globus A ea Icge ut globi 
duo poft reflcxionem convenircnt in C,quaritio foret facilior. Ncm- 
pc in inventaacquationc noviffima fupponcndum cflct xdari& jquac- 
ri. Qua ratione pcr dcbitam rcductioncm illius «quationis , tranfla- 
tis tcrminis —fs*x+s*nj~is*m ad axjuationis partem contrariam 

2 X^ — » X* 

ac divifautraqueparteper f x — » + 1 w , cmergerct ^ x — n + lm = jJ • 

Ubi per folam cxtracrjonem radicis cubicac obtinebitur s. 

Quod fi dato Globo utroque quxrerctur pun&um C in quo poft 
tefkxionem ambo in fe mutuo impingercnt : Cum fuprafuerit A — B 
ad i A ut G C ad Gg+g C ergo invertcndo & componendo 5 A - B 
erit ad A — B ut iG» ad diftantiam quaefitam GC. 



PROR 
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PROB. LII. 

Siglobi duo A&B tenui jungantur filoT^ & pendente tab.VH. 
globo B a globo A, fi dimittatur globus A % ita ut globus Fi * 2> 
uterque fimul fola gravitatis vi in eadem linea ferpen- 
diculari T Q cadere incipiat ; dein globus inferior B , 
fofiquam ti fundo feu ptano horizontali FG furfum refie- 
ftitur , fuperiori decidenti globo A occurrat in punflo 
quodamD: Exdata fili longitudine^P ^ Sf puntli 
iltias^*D a fundo diffantia *DF, invenire alts- 
tudinem TF, a qua globus fuperior A ad 

bunc ejfeftum demitti debet. 

• • • 

Sit fili PQ longitudo a. In perpendiculo PQRF ab F fur- 
fum capc FE aequalem globi inferioris diametro QR, ita ut 
cum globi illius pun&um inflmum R incidit in fundum ad F , pun- 
ctum cjus fupremum Qoccupet locum E ; fitque E D diltantia per 
quam globus illc poftquam a fundo refle&itur afccndcndo tranfit an- 
tequam globo fuperiori decidenti occurrat in pun&o D. Igitur ob 
thtam pun&i D a fundo diftantiam DF, globique irtferioris diame- 
trum EF, dabitureorum differentia DE. Sit ca —b. Sitquc al- 
titudo per quam globus illc infcrior antequam impingit in fundum 
cadendo defcribit R F vel QE = x , fiquidem ea ignoretur. Et in- 
veyo x fi cidem addantur EF & PQ habcbitur altitudo PF, 1 
qua globus /upenor ad cficftum defideratum demitti debct. 

Cum igitur fit PQ=*, & QE=*, crit PE=* + *. Aufer 
DE feu b t & reftabit PD = «+x — h. Eft autem tempus dcfcoir 
fus globi A ut radix fpatii cadendo defcripti fcu v^ii + x — tcm- 
pus ddcenfus globi altcrius B ut radix fpatii cadendo defcripti , feu 
V x, & tcmpus afcenfus cjufdem ut difiercntia radicis illius & radv» 
cis fprii quod cadcndo tantum a Qad D defcribcretur. Nam bxc 
dinercntia cil ut tcmpus dcfcenfus a D ad E , quod acqualc eft tem- 
pori afccnfus ab E ad D. Eft autcca difiercmia illa / *— V x - b. 
.! : V J Unde 



X f6 Refolutio Qtuef/anum 

Undetcmpusdefcenfus&afccnfus conjun&imcritut i — V* -b. 
Qiiamobrem cqm hoc tcmpus aque tur tcmpori defcenfus globi fupe- 
rioris erit J ,+x-b=i /*— J x — b. Cujus ae quation is parti- 
bus quadratis habcbitu r * + * — a: — * — 4 V * * —~bx, fctt 
a = 4 jr-4 / iEx-h, & ordinata sequationc 4 x — » — 41/ xx — bx'. 
Cujus partes itcrum quadrando oritur ! 6 x x— 8 * *+tf 1 **— 16" * n 
feu *tf=8a;c — 16***. Et divifis omnibus pcr 8a — 16£, fict 

- — aa ", —x. Fac icitur ut 8 a — 16 b ad a ita 4 ad x, & habc- 

bitur x fcu QE. Q^ E. I. 

Quod fi cx dato QE quscrcretur fili longitudo PQ^feu a\ eadem 

acquatio aa-Sax 16 bx extrahcndo aftectam radic.m quadrati- 

cam darct a — ^x V i~6xx — i6bx. Id eft fi fumas QY me- 

diam proportionalcm inter QD & QJL, erit PQ= 4 EY. Nam 

mcdia illa proportionalis crit feu — quodfub- 

du£him de x, fcu QE relinquit EY, cujus quadruplum eft 

4 x — 4 Vxx- bx. 

Sin vcro ex datis tum QE fcu * tum fili longitudine PQ fcu 
a, quxrerctur punccum D in quo globus fuperior lninfcriorcm inci- 
diti punai illius a dato pun&o E diftantia DE fcu k 9 c prxccdcntc, 
sequationc aa-Xax—ifibx, eruetur transfcrcndo a a & 16 b x ad 
sequationjs partes contrarias cum fignis mutatis, & omnia dividcndo 

Sax — aa . _ _ . 

pcr 1 6 x. Orictur enim " ■ rt ; ■ = Fac 1 6 ,tur . ut . 1 5 x , ^ad 

8*-* ita «ad*, &habebitur*feuDE. 

Haftenus fuppofui globos tenui filo conncxos fimul dimitti. Quod 
fi nullo conncxi filo divcrfis temporibus dimittanrur, ita ut globus 
fupcrior A verbi graria prius dimifliis, defccnderit pcr fpatium. PT 
•ntcquam globus alter incipiat cadcrc, & ex datis diftantiis PT, 
PQac DE quKratur altitudo PF a qua globus fupcrior dimitti 
dcbet ea lcgc ut in infcriorem incidat ad punchim D; fit PQ=a, 
DE=i, PT = r, & QE = x , & crit PD==a+*--* utfupra. 
Et tcmpora quibus globus fiiperior cadendo deacnhat fpatia P T ac 

v • TD, 
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TD, & globus inferior prius cadendo dein reafcendendo dcfcribat 
furamam fpatiorum QE + E D crunt ut v^PT, ^PD-^PT,& 
l v*Q£-.v-QDhoceftutv'<, Va+x-b- v ^&i V**- vTTJ. 
At ultima duo tcmpora, propterea quod fpatia TD, & QE+ED 
fimul defcribuntur, aequalia funt. Ergo Vu+* — b— Vc=i Vx-~Vx~U. 
Et partibus quadratis a+c—z V ca + cx — cb=4,x—^.V x x — bx. 
Pone a+c e 9 & a — b -f, & erit per dcbitam redu&ionem 
4 x — e + z V cf+cx - 4 v xx~- b lt , & partibus quadratis ee — Sex 
+ i6xx+4cf+4cx+i6x — +e V7f+Tx=\6xx — \6bx. Ac 
delctis utrobiquc 16 xx & pro ^+ 4 r/ fcripto m ncc non pro 
gg — \6b — 4^ fc ripto », habcbitur pcr dcbitam reduclionem 
i6x — 4? » cf+.x nx — m. Et partibus quadratis Zf6cfxx 
+2f6cx) — \zScefx — izScexx + \6ceef+ \6ceex=nnxx 

- . + if6cf 

— zmnx+mm. Et ordinata scquatione Zf6cx* — 128^*,* 

— nn 

— uScef - - 

+ itetix 1 = 0. Cujus «quationis conftru&ione dabi- 

+ zm u < 

tur * feu QE, cui fi addas datas diflantias PQ, & EF habebitur 
alritudo PF quam oportuit invenirc. 

P R O B. LIII. 

Si globi duo quiefientes fuperior & inferlor B diverfts TAB viL 
temporibus dimittantur; ® globus inferior eo temports Fig.j. 
momento cadere incipiat ubi fuperior cadendo jamdefcrifftt 
/fatium <PTi invenire loca * , k \qu£ gUbi ilU 
cadentes oxcupabunt iubi eorum mterval, 

lum xsr x dato aqualc efi. * 

y^ium dentur diftantiae PT, PQ^, & «r* dic primam *, fcam- 
V-/ dam teniam r, & pro P*(eu fpatio quod globus fuperior 
antequara pervenit ad locum queefirum • cadendo defcribit ponatur 
* Jam, wmpota qwbmglotwfapcnor deferibit fpattaPT, Pir, Ttr, 

& 
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& inferior fpatium <unt, ut /PT, VP*, v'P*- VPT, 
& V Qic . Quorum temporum pofteriora duo ,eo quod globi cadcndo fi- 
mul dcfcribant fpatia Tff&Qjt, <"unt xqualia. Undc & V P »— V P T 
xquale erit v 7 Q*. Erat P* = *, & PT = «,&. adP» addendo 
v £ fcu f & a fummaaufcrendo PQJcu £ hab ebitur Q x=x+* — 
Quamobrcm his fubftitutis fict / x — V a = v" * +f — Et xqua- 
tionis partibus quadratis orictur x + <i — z V ax — x + c — b. Ac dc- 
lcto utrobiquc x , & ordinata aequationc habebiturrf+^ — c — t v* ax. 
Etpartibus quadratis crit quadratum dc a+b — c xquale 40*, & 
quadratum illud divifum per 44 xqualc *, feu 44 ad a+b-—c 
ficut <+^-( ad x. Ex inycnto autcm x feu Pw datur globifu- 
pcrioris dccidcntis locus quacfitus m. Et pcr locorum diftantiam fi- 
mul datur ctiam locus infcrioris /3. 

Et hinc fi pun&um quxratur ubi globus fupcrior cadcndo tandcra 
impinget in inferiorem; ponendo diftantiam «r^ nullam cfle feu dc- 
lcndo c 9 dic 4« ad a+b ut a+b ad *, fcu Pv, & pun&um * 
crit quod quxris. 

Et viciffun fi dctur pun&um illud tr vcl x m <l ao globus (upe- 
rior incidit in inferiorcm, & quaeratur locus T quem fupcrioris 
globi decidentis punchim imum P tunc occupabar cum globusfafc- 
rior incipicbat cadcre ; quoniam eft 44 ad a + b uta + b adx, fcu 
du&is extremis & mediis in fe ^.ax=aa+iab+bb 9 & pcr aequa- 
tionis dcbitam ordinationem aa=4,ax — iab— bb\ cxtrabc radiccm 
quadraticam & provcniet a=ix — b — z V xx— b x. Capc crgo 
V«r mediam proportionalcm inter P*r & Qjr, & verfus V capc 
VT=VQ, & erit T punft um qu od quxri s. Nam V» crit 
= /PwxQ* hoceft =Vxx x—*b fcu ss Vxx — bx; cujus du- 
plum-fubdu&um de tx — b, fcu de iP» — PQ^, hoc eft dc 
PQ+iQjr rclinquit PQ— iVQ feu PV — VQ., hoc cft 
PT. 

Si dcniquc globorum , poftquam fupcrior incidit in infcriorem , & 
impetu in fc inviccm fa&o inferior accelcratur, fiiperior rwardatur, 
dcfidcrantur loci ubi inter cadcndum diftantiam datae re&ae xqua- 
lcm acquirtnt : Quxrendus crit primo locus ubi fupcrior impingit 
in infcnorem , dcin cx cognitis tum magnitudinibus gjoborum tum 
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corum ubi in Cc impingunt ccleritatibus injenicndx funt cclcrttatcs 
quas proxime poft reflexionem habebunt , idquc pcr modum Proi. 
XII. pag. 77. ,Poftea quaerenda funt locaiumma ad quaeglobi ce- 
lcritatibus hilcc fi mrmm fcrantur afccnderent , & indc cognofccntor 
fpatia quae globi datis temporibus poft reflexioncm cadendp defcri- 
bent, ut & diflcrcntia fpatiorum: & viciflim ex aflumpta illa diftc- 
rcntia , pcr Analyfin regrcdietur ad ipia Ipatia cadcndo dcfcripta. 

Ut fi globus fupcrior incidit in infcriorem ad pun&um ar, % & poft tab.VII. 
reflcxionem celeritas fuperioris dcorfum tanta fit, ut fi fuxfum cflet Fl 8- 4« 
afccndcrc facerct globum illum pcr fpatium s N , & inferioris cdc- 
ritas dcorfum tanta eflet,ut fi furfum cflct, afccndcre faceret globum * 
illum inferiorem per fpaium w M ; tum tempora quibus globus fu- 
perior viciflim defcenderct pcr fpatia N«r, NG, & inferior per fpa- 
tiaMsr, MH, fbrentut /Nar, /NG. /M», v^MH, adco- 
quc tcmpora quibus globus fuperior conficcrct fpatium sG, & in- 
farior fpatium s H , forcnt ut v* N G — VN «■ * ad ✓ M H — v 7 Mar.' 
Pone haec tcmpora xqualia efle, & erit V 7 NG — v 7 N sr = V M H 
— VMu. Et infuper cum dctur diftantia GH ponc irG+GH 
=wH. Et harum duarum aequationum rcdu&ione folvetur proble- 
ma. Ut fi fit Mar=*, Nar = *, GH=f, »G=a; erit juxta 
poftcnorcm azquationem x+c — vH. AddcMar fietMH =*+<■+*. 
Ad »G addc Nzr, & fiet NG = £+*. Quibus inventis, juxta 
priorem arquationem erit v J+~x — v b — V a + c+x — / a. Scri- 
batur e pro a+r, & V f pro <f a — Jb\ & xquatio fiet * b+x 
-V~7+~x — //. Etpartib us quadratis b+x~e+x+f— z s/ ej+fx , 
feu e +f— b = z v 7 ef +fx. Pro e+f— b fcribc^, & fiet£ = z Vef+fx, 

& partibusquadraas^=4**/+4/x, ©cperrcdu&ionem^ 
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PROR. LIV. 

TA1.VH. St duo fint globi A y B, quorum fuperhr A ib altitudine G 
F»g 5- decidens, in alterum iufeftorem B d fundo H verfus fu* 
periora refilientem ineidat , f$ hi globi ita per refiexionem 
ab istvicem denuo recedant ut globus A vi reflexionis iUius 
ad altitudimm friorem G redeat , idque eodem temporequo 
globus inferior B ad fundum H revertitur ; dein globns A 
rurfus decidat , £0 irt gtobum B d fundo refdientem denuo 
incidat., idque in eodem Loco AB ubijrius in i/>fum inci. 
f debat ; & Jic perpetuo globi ak invicem r.efiliant rurfujqut 
ad eundem locum redeant : Ex datis ghborum magm* 
tudinibus , pofitione fundi , & locoGd quo globns fk- 
ferior decidit , htvenire locum ubi globi in fe 
mutuo imjpiugent. . . 

Sit e oentrum globi A , & f centrum globi B , d ccntnim loci G in quo 
globus (upcrior m maxima eft altuudine , g centrum loci globi infe- 
rioris ubi in fundum impingit , a fcmidiameter globi A , b fcmidiametcr 
g\obiB,f punc*him contactus globorum infe mutuo impingenthim,& 
H pun&um conta&us globi inferioris & fundi. Et cclcrisas gtobi A, 
ubi in globum B impingit, ca erit quae gcneratur cafo globi ab alti- 
tudine de , adeoque eft ut v' d e. Hac eadem cdcrrtate rcfle&i de- 
bet globus A verfus fupcriora ut ad locum priorcm G redcat. Et 
globus B eadem cclcritate dcorfum rcflccti debct qua afctnderat ut 
eodem tempore rcdeat ad fundum quo mde rccellcrat. Ut autem 
hacc duo cvcniant, globorum motus inter reflectendum arqualcs efle 
debent. Motus autcm ex ^loborum ccleritatibus & magnitudintbus 
componuntur, adeoquc quod fit cx globi unius molc & cclcritatc 
acqualc crit ei quod fit cx globi alterius mole & cekritate. Unde fi 
fac~tum cx unius globi mole & ccleritate dividatur per molem aUcrius 
globi , habcbitur ccJcritas altcrius globi proximc antc & poft reflexio- 
nem t fcu fub fine afcenfus & lnitio defcenfus. Erit igitur hxc ccle- 
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ut • ■ ^ , &u cum globi finc utcubi radiorum ut — — .Ut 

autem hujus cclcritatis quadratum ad quadratum celcritatis globi A 
proximc arttc reflcxionera , ita altitudo ad quam globus B hac cclc- 
ritatc, fi occurfu globi A in eum decidcntis non irapedirctur, afcro- 
derct, ad alckudincm ed i qua globus A dcfccndit. Hoc cfl ut 
A <7 

^de ad de feu ut A? ad By vel a 6 ad b 6 ita altitudo illa prior 

ad Xjfi modo pro altitudinc pofteriore e d ponatur x. Ergo hxc altitudo, 

ad quam nimirum B fi non impediretur afcenderct, eft x. Sit ca 

b 

/K. Ad J K adde /j, fcu .'H -^-f/^H, hoc eft 

(i tuodo pro Jato^H- •//— -jjH fcribas />, & x pro incognieo 

<fr & habcbitur Kj — "^*/— x. Unde celentas globi B ubi 
dccidit a K «d fundum, hoc eft ubi decidit per fpatium Kj> , quod 

centrum cjus inter decidcndum dcfcribcrct erit ut Vjpx+p— x. Jtt 

globus illc cfccidit a loco B c f ad fundum eodem temporc quo glo- 
bus fuperior A afcendit a loco Ace ad fummam altitudinem d , aut 
viciftim dcfccndit a d ad locum Ace, & proindc cum gravium ca- 
dentium ccleritates aequajibus tcmporibus xqualitcr augcantur , cclc- 
ritas globi B defccndcndo ad fundum tantum augcbitur quanta cft 
celeritas tota quam globus A codem tcmporc cadendo a d ad e ac- 
quirat vel aicendendo ab e ad d amittat. Ad celeritatcra itaque quam 
globus B habct m loco B cf adde celeritatem quam globus A habet in 

v/ de 0* 

loco Ace , & rumma, que eft ut / de + ■ , feu V*+j} 
crit ccleritas globi B ubi is in fundum incidit. Proinde /* 

xquabitur V — *+^— *. Pro — fcnbe y & pro — , 

fic sequatio ilia fiet ~ V* = ^x+^, & partibus quadratis 

X % tr 



itf» Rcfotutio ffuajlhkm- C ; l J 

— x = — *4-f>. Aufcr utrobiquc 77*. duc omnia 111 /rac divid<? 

ssp 

per rr—r/, & orictur x-^^ -r . Qux quidem aequatio pro- 

« a*4-/>3 

diiflet Cmplicior fi modoaflumpfilTem -y pro — — , prodiifllt enim 



s s 



=x. Unde faciendo ut fit 0 — t ad j ut s ad * habcbitur 
/> — t 

m fcu cui fi addas e c habebitur dc, & punctum t in quoglobi 
in fe mutuo impingent. E. F. 

PROB. LV. 

TA1.VIL Ereclis aitcubi terrarum tribus bacuits ad HorizontaU 
F,g ' 6 * planum in punftis A t B, & C perpendicularibus , quo. 

rum is qmi in A Jit fex pedum , qui tn B oclodecim pedum\ 
f$ qui in C 0B0 pedum , exiftentt linea AB triginta trium 
ftdum ; contingit quodam dte extremitatem umbra bacuti 
A, tranftre per punela Bf$C, bacu/i autem B per 
A® C, ac baculi C per puncJum A. Qnaritur 
decimatio foits & elevatio Toit, five dies 
locujque ubi bec evenermtl 

Quoniam umbra baculi cujufque defcripfit Conicam ic&ionerrr, 
fectionem ncmpe Coni radiofi cujus vcrtex cft baculi fummi- 
tas \ fingam BCDE F, efle hujufmodi curvam (five ca fit Hyper- 
bola, Parabola vel Ellipfis) quam umbra baculi A eo dic dcfcripfit, 
ponendoAD, AE, AF ejus umbras fuuTe cum BC, BA, CA 
rcfpcctive fuerant umbrac baculorum B & C Ejt pneterca. ftngara 
PAQ^cfle lineam Mcridionalcm five axem hujuscurvarad quem de- 
miflac perpendicolares BM, CH, DK, EN, &FL, funt ordi- 
natim applicapr.* Has vcro ordinatim appkcatas indefinitc dcfignabo 
litcra j, & axispartes interceptas AM, AH, AK, AN, & AL 
liicra x. Fingam deniquc aequationera aa^bx + cxx—yy, ipfa- 

. • rum 
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rum x . & y rclationera (/. *. naturam Curvx) defignare, aflumcn- 
do na , y & ^ tanquam cognitas ut ex Analyfi tandcm inveniantur. 
"L r hi incognitas quantitates x & y, duarum tantum dimenfionum po- 
fui quia scquatio cft ad Conicam fe&ionem ; & ipfius y dimcrftiones 
impares omifi quia lpfa cft ordinatim applicata ad axcm. Signa au- 
tem ipforum b&c ,quia indetcrminata funt defignavi notula -»- quara 
indiffcrenter pro + aut — ufurpo , & cjus oppofitum -r pro ' figno 
contrario. At fignum quadrati sa affirmativum pofui, quia bacu? 
lum A umbras in adverfas plagas (C & F, B & E) projicicntcm* 
concavapars curva; neceflano comple&itur , & proinde fi adpun&urat 
A crigatur pcrpcndiculum A<3, hoc alicubi occurrct curvx puta in 
/3, hoc cft , ordinatim applicat^, ubi * nullum eft, erk rcalc. Nam 
mde fcquitur quadratum cjus, quod in co ca/u cll a affirmativura 
efie. 

Conftat itaque quod acquatio hxc fi&itia aa-^b cxx—yy t 
ficut tcrminis fuperfluis non rcferta fic ncque reftri£fcor cft quam ut 
ad omncs hujus problematis conditioncs fc cxtcndat, HypLrbolatn, 
Ellipfinyel Parabolam quamlibet defignatura prout ipforum aa 9 b 9 c, 
valores detcrminabuntur, aut nulli fbrtc reperientur. Qiiid autem 
valent, quibulque fignis b & c dcbent affici, & mde quaenara fit 
hacc curva cx lequcnti Analyfi conftabit. 

Analyfeos fars frior; 

• ^ 

Cum umbrae fint ut altitudines baculorum critB C . A D : : AB . A E 
( : : 18 .6.) : : 5. 1. Item C A. AF ( : :8 .6.) : : 4. Quare nomi- 
natisAM-r, MB-j, AH^/, &HC=^. Ex fimilitudine 

r 

triangulorum AMB, ANE,& AHC, ALF crunt AN = - — . 

NE= — j. AL=~~. Et LF= T ~: Quarum figna figni» 

iplarum AM, MB, AH, HC contraria poftii quia tendunt ad 
contrarjas plagas rcfpe&u pun&i A a quo ducuntur, axifve PQ^cui 
infiftunt. His autem pro x &j in aequationc fi&itia aa -^bx-^c xx 
—yy> rdpc&ive fcriptis, 

X 3 r 
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r & s dabunt * * - b r — crrszs s. 

r s b r ' 

— — & - ~ dabunt a a -r \ c r r = \ s s r 

3 3 i 

«• / & - i> dabunr «u- 1 - bt-*-ctt — vv. 

— i / & - i v dabunt ilTjW***^ 85 **». 
Jam c prima & fccunda harum cxtenninando ss ut obtineatur r, 

prodit ^^=r. Undc patet eflfe amrmativum. Item c tertia 
& quartaeateminattio ^ ut obrineatur , prodit Et fcriptis 

infuper 1 j a pro r in prima , & pro / in tertia, oriuntur 

4jif . a* c 

j^u.!—-,,, u\aa±— =vv. 

"Porro demilTa Ba perpendiculari in CH, crit BC AD(: : J. i.) 
::B a . AK: :Ca .DK.Quare cumfitBA (=AM — AH=r— /) 

= ~ , erit AK=^, vel potius =— Item cum fit Ca 

(=CH-tBM-^j)= V^a-^jeritDK 

(=*Ca) = V^— - j- Viatf^^y. Quibus m acquauo-* 

nc a<i+*x-»-<r**_.7\7, prp AK ac DK fivc * 9 & y refpeAive 

fcn ptis, prodi t — ^nT*~" 8lT^ 1 17 877* 

x V— Et pcr rcdu£ionem — Ht4«^ = j -i 

j l6b*-L-fiaabbc++a*cc 9 & partibus quadratis iterumque re- 

— lAibb 

is, cxk 0=145 b^isf6aabbc, fivc = +c. Vnde 

conftat J-c ncgativam eflc, adcoquc acquationcm fi&itiam aa-*-bx 
•*-cxx=yy 9 nujus eife 1xmax a*+b x— c x xzzyy , & idco curvam 

Quam 
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quam dcfignat Ellipfin cfk. Ejus vero ccritrum & axes duo fic 
cruuntun 

Ponendo >=o, ficut in Figurae verticibus P&Q, contingit, h*- 
bebitur^^=rxx, ficextraaa i*dicc,*=;~ + V— + - 

IC— j3f.CC c AP. 

I ■ 
Adeoque fumpjD AV=— , erit V centrum Elbpfis, & VQ^vcl 

^TT +~r) (cmiaxis maximus. Si porro ipfius AV valor — 



VP( v — +— ) fcmiaxis maximus. Si porro ipfius AV valor f g 

b b 

pro * in sequationea a + bx — cxx —yy fcribatur , fiet a a + — = yy. 

Quarc cft aa-\ — — VZ^ , boc cft quadrato femiaxis minimi. De- 
niquc in valoribus ipfarum AV, VQ, VZ jam inventis, fcripto 
fifc pro c, exeunt j-j-AV, __-_ V Q_ & 

^145 

. 

Analyfeos fars altera. 

• • 

Supponatur jam baculum pun&o A infiftens efie AR, & erit tab.VTL 
RPQ^planum meridionalc ac RPZQ, conus ra__ofus cujus vertcx Fl *" 7 * 
eft R. Sit infupcr TXZ planum fecans Horizontcm in VZ, ut 
& meridionalc planum in T V X , quse fcftio fit ad axem mundi co- 
nive pcrpendicularis, & ipfum planum TXZ erit ad eundem ' 
axcm perpcndiculare, & conura fecabit in peripheria circuli TZ X, 
quae ab cjus verticc pari ubiquc intcrvallo RX, RZ, RT difta- • 
bit. Quamobrcm fi P S ipfi T X parallela ducatur, fiet R S =R P 
propter arquales RX, RT; nec non SX=XQ propter aequales 

PV.VQ U„dee ft RXve.RZ(=M^____t__i 

Dc nique ducatur R V , & cum V Z perpcndicukriter infiftat plano 
RPQ.» (feclio utiquc cxiftens planorum cidem perpend iculariter 
infiftcntium ) fict trianguhim RVZ re&ingulum ad V. 



i<$6 i Rdfolutin QutfHonum 

Di&is jam RA=rf, AV =.,Vp vd VQ =/, & VZ^g, 
crit AP=/-e, & KV=Sff-2.ef+ec+dd. Item AQ.^/+f, 

& RQ- Jff+ief+ce + dd : adcoque R Z (= - ) 

d ^ e p^^L^f^ ee ff+e^+zddjj+zddee + d%c^x<\^ 

(KVg+VZg - RAy + AV?+VZy = )-_ + ff+rr. Jam re- 
du&ione£cT:acft V/' -*ieeff+e* + tddff+iddee+d' ~dd+ee 
^-ff+zggy 5c partibus quadratis ac in ordincm reda&is, ddff 

ddff ' 

= digg+ ie gg-ffgg+g', five — = dd+ ee-ff+gg. Dai. 
q «e ^ & S«lj (vaIoribus ipromm AR> 

AV, VQ^ & VZ,) pro_>,/, ac ^ rcftitutis,oritur j6~ j^jj 

494«+s6 x 4944 
4844+1187 ' • 

In Fig. 6\'eft AMf%MBy=AB?, hoc eft rr+j*=3$ x jj. 

Eratautcm r=^y, & underr=^-, & (fub- 

dc per rediiclioncm itcrum rcfultat 4* 4 °* — =£*. Poncndo 
igitur acqualitatem intcr duo bb, & dividcndo utramquc partem 
xquationis per 4» fit ^|^^_ Cujus 

bus in crucem multiplicatis , ordinatis, ac divifis per 49, exit 401 

— o„ _• - p8i+/ic8p6ic _ 

« 08 f 4 4+5^104 cujus radix 4 4 eft rr = i8oLiif4i44. 

Supra 
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' Supra invcntum fiiit 4*49 « 4 =* b % five lj£4 >g= |, 

UndcAV(^)e ft ^^^ & 

8 ——————— 

eft — vT 16008$ — ma. Hoc eft fubftituendo 180^11^4144 

pro* rt,acterminosin decimales numerbs reducendo, AV=i i|_ 188197, 
& V P vcl VQ ~ 1 1 L i 47085-. Adeoque AP (P V-A V) = 1 o |9f 878 8, 
&AQ(AV+VQ) ))L3K)S£. 

Dcnique <H AR fivc 1 ponaturRadius,erit l 6 AQfive fiff^T 
tangens anguli ARQ79 gr. 47'. 48", & iAP five i L 8i6 4 6r 
tangcns anguli ARP 61 gr. 1/. 57". Quorum angulorum fcmi- 
fumma 70 gr. $1'. 51", eft complementum dcclinationis Solis ; & 
iemidifiercntia 9 gr. 14'. ftf", complementum latitudinis Loci. Proin- 
de declinatio folis erat ipgr. 17'. b", &Latitudo loci 80 gMf'. 4". 
Qux erant invenienda. 

» 

P R O B. LVI. 

» 

E Cometa tnotu uniformi rettilineo per Ccelum trajicientis 
locis quatuor obfervatis, diflantiam a Terra , mo- 
tufque determinationem , in Hypotkefi 
Copernicaa colligere. 

Si e ccntro Cometae in locis quatuor obfcrvatis , ad planum Eclipti- tab. 
cx dcmittantur totidem perpendicula ; fintque A, B, C, D. 
puncH in plano illo in quae perpendicula incidunt ; Pcr puncta illa 
agaxur redfci A D , & haec fccabitur a pcrpendiculis in eadem rationc 
cum linea quam Comcta motu fuo defcribit, hoc eft, ita ut fit AB 
ad A C ut tempus mter primam & (ecundam obfervationcm ad tem- 
pus inter primam ac tcrtiam , & A B ad A D ut tempus illud inter 
primam & fecundam obfervatione» ad tempus inter primam&quar- 
tam. Ex obfervationibus itaque dantur rationes linearum A B, A C, 
AD, ad invicem. 
Infuper in eodem Eclipticae plano Ct S Sol, EH arcus lineac 

Y Ecl.pt> 
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Eclipticse in qua tcrra movetur, E, F, G, H loca quatuor terrcc 
temporibus oblervationum , E locus primus, F (ecundus, G ter- 
tius, H quartus. Jungantur AE, BF, CG, DH, & produ- 
cantur donec tres poftcriores priorem feccnt in I, K & L, BF ifl 
I, CG in K, DHin L. Et erunt anguli AIB, AKC, ALD 
difterentia: longitudinum obfervacaram Comefce; AIB difierentia 
longitudinum loci primi Cometse & iccundi; AKC diftercntia loo- 
gitudinum loci primi ac tertii ; & ALD diflerentia longitudinum 
loci primi & quarti. Dantur itaque cx obfcrvationibus anguli AIB, 
AKC, ALD. 

Junge SE,SF,EF;&ob data puncta S, E, F, datumque 
angulum E S F , dabitur angulus S E F. Datur etiam angulos S E A, 
utpote difterentia longitudinis Cometac &Solis tempore obfcrvarjonis 
primac. Quare fi complementum ejus ad duos reclos nempe angu- 
lumSEI, addas angulo SEF, dabitur angulus IEF. Trianguli 
igitur I E F dantur anguli una cum latcre E F , adeoque datur ctiam 
latus IE. Et fimili argumcnto dantur K E & LE. Dantur igitur 
pofitione linex quatuor AI, BI, CK, DL, adeoque Problema 
huc rcdit, ut lineis quatuor pofitionc datis, quintam inveniamus 
qux ab his in data ratione fecabitur. 

Demiflis ad AI perpendiculis BM, CN, DO, ob datum an- 
gulum AIB datur ratio BM ad M I. Eft & BM ad CN in data 
ratione B A ad C A , & ob datum angulum C K N datur ratio C N 
ad K N. Quarc datur etiam ratio B M ad K N ; & inde ratio quo- 
qucBMadMI-KN, hoc eft ad MN+IK. Capc P ad IK ut 
cft AB ad BC, & cum fit MA ad MN in cadem ratione, erit 
ctiam P + MAadlK + MN in eadem ratione; hoc cft in ratione 
data. Quarc datur ratio BM ad P+MA. Et fimili argumento fi 
capiatur Qad IL in rationc AB ad BD, dabitur ratio BM ad 
Q+MA. Et proindc ratio BM ad ipforum P+M A & Q+MA 
diftercntiam, quoque dabitur. At differcntia illa , ncmpc P -Q 
vcl Q^-P, datur. Et proindc dabitur BM. Dato autcmBM, 
fimul dantur P+MA, &MI,'& indc MA, ME, AE, & an- 
gulus EAB. 

His inventis, crigb ad A linc.im plano Ecliptic» perpendicula- 

rem, 
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rcm, qux fit ad lineam E A ut tangens latitudinis Cometae in obfer. 
vatione prima ad radium, & iftius pcrpendicularis tenninus erit Io- 
cus centri Cometae in obfervatione prima. Unde datur diftantia Co- 
metae a Terra tempore illius oblervationis. Et eodem modo fi £ 
pun&o B erigatur pcrpendicularis quac fit ad lineam B F ut tangens 
ktitudinis Comctx in obfcrvationc fecunda ad radium, habebitur 
locus centri Cometae in obfervatione illa fecunda. Et a&a linea i 
loco primo ad locum fccundum , ea eft in qua Comcta per Calum 
trajicit. 

PROB. LVII. 

Si angutus datus CAD circa punttum angulareA, fofitic Tab. 
nc datum, f$ angutus datusCBD circa pun&um angu- VI IL 
lare B,f>ofitione datum , ea Itge circumvolvantur nt cmra ^ 8 ' 
A<D, BD adreclam pofitione datam EF fefe femper 
interfecent: Invenire lineam illarri curvam quam 
reliquorAm crurum AC, BC inter- 
fetlio C defcribit.. 

* 

Produc CA ad d ut fit A^=AD, & CB ad 3 ut fit B / = BD. 
FaC angulum Ade xqualem angulo ADE, & angulum B 2f 
aequalem angulo BDF, 5c produc AB utrinque donec ca occurrat 
de & «T/ in e &/. Produc etiam ed ad G, ut fit dG = Sf, & a 
pun&o C ad lincam A B ipfi e d parallelam age C H , & ipfi ft 
parallelam CK. Et concipicndo lincas *G, /<T immobiles manere 
dum anguli CAD, CBD lege prxlcripta circa polos A & B vol» 
vantur, fcmper erit Gd xqualis ipfi /<J, & triangulum CHK da- 
bitur fpecic. Dic itaque Af=fl,fG = i,B/=f,AB=«,BK=*, 

&CK=y. EteritBK.CK::'B/./J. Ergo/<r=^ = G</. Au- 

ferhocdeG*, & rdlabit ed-b——. Cum detur fpecie trjao- 

gulura CKH, pone CK.CH::^.^ &Cp.HK;:r/,&erit 

Y x CH 
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CH^, &HK=£ Adcoque AH=*-*-&. Eft autem 

AH.HC::A».^, hoc cft m-M--Ly. e -l : :*<h-X Erg* 

ducendo media & cxtrema in fe , fiet «i — — - — bx+c y 

x 

tV^S?" 2 ?- Duc omncs ^ 05 m m ordi : 

nem redigc;& fiet fcyy-aexy—dcmy—bdxx + bdmx—o.Ubi 

cum incognitae quantkates x &c >• , adduastantum dimenfiones afccn- 
dant, patet curvam lincam quam pun&umC defcribit cfleConicam 

Seaionem. *Ponc ^±£i=L'^ xp% & fiet „ = 

bd bdm p dm 

+ x x -j^r *% extracta radice y = y x + — 



+ fj^x+Y t **+^*~y2 M + Undecolligi- 

tur Curvam Hyperbolam cflb fi fit b -j- affirmativum, vel negativum 

J c 

& minus quam Parabolam fi fit negativum 6c sequale 
£2 i Ellipfin vcl circulum fi fit ^ & negativum & majus quam 
j^. Q.E.I." 



9 m » 
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P RO B. LVIIL 

TarafoUm defiribete qu£ fer data quatuor puntla 

tranfibit. 

Sintpun&a illa data A, B, C, D. Junge AB & cam biTcca in Tab. 
E. Et per E age reftam aliquam VE, quam concipc diamc- VIII 
trum efle Parabolac, pun&o V exiftcnte vertice ejus. Junge AC 8 ' *" 
ipfique A B parallclam age DG occurrentem AC in G. Dic AB =*, 
AC=*, AG=f, GD=d. In AC cape AP cujufvis longftudi- 
nis 5c a P agc PQparallclam AB, & concipiendo Q^ pun&um cfle 
Parabolx; dic AP = #, PQ=y, & acquationem quamvis ad Para- 
bolam afliimc quac rclationem inter A P & PQexprimat. Ut quod Ct 

y=e+fx ± Vgg+b-x. . 

Jam fi ponatur AP five # = 0, pun&o P incidentc in ipfum A, 
fict P Q fi vc y = o , ut & = — A B. Scribendo autem in as^uationc 

aflumpta o pro x t fiet y = e ± J gg y hoc cfl: — e±g. Quorum 

valorum ipfius y major e +g eft = 0 , minor e — g = — A B five — a. 
Ergo f=— g & e~~ g, hoc eft ~Z£=— a> five g=\a. Atque 
adeo vicc aequationis afliimptx habebitur hxc y= — \ a+fx 

± V \aa+hx. ♦ 

Adhaec fi ponatur AP five x=AC ita ut pun&um P incidat in 
C, flct iterum PQ=o. Pro x igitur in sequatione noviflima fcri- 
be AC five b, £ pro y, o, & fict o = —ia+fb+v*laa+bb, 
fivela — fb= v * a a + h b; & partibus quadratis — afb +ffb b~bb. 
Sivc ffb—fa=b. Atquc ita vice afliimptae acquationis habebitur 

ibhxc y=—\a+fx± V^aa+ffbx-fax. 

^ Infuperli ponatur AP fivc x=AGfive r,fiet PQfive.y=— GD 
five — d. Quare pro x & y inoquatione noviflima fcribe c& — d, 
Sc fiet — <?=—\a+ fc—V±aa + fft,c—fac. Sive \a—d-fc 
exyflaa+ffbc-fac. Et partibus quadratis — ad—fa c+dd 

. , Y 5 + 
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+ idcf+ccff=ffbc—fac. Et aequationc ordinata & reducla 

ff^iL^+ii^—i Pro b-c hoc eft pro GC fcribc k 9 & 

2-d * — a <l t~* _ * „ d 

xquatio illa fict ff—~jrf + ~jf c — * extracta radice f = ~~jT 

+ f ddc+d dk_ — *M jjjyg^ autem f^ xquatio ad Parabolam , 

viz. y s=— 1 4 ■§■/* ■/ \aa+ffbx—fax , plenc dcterminatur 
Cujus itaque conftru&ionc Parabola etiam determinabitur. Con- 
ftru&io autcm cjus hujufmodi eft. Ipfi BD parallclam age CH 
occurrentem DG iir H. Inter DG ac DH cape mediam pro- 
portionalera DK, & ipfiCK parallelam age EI bifecantera AB 
in E, £c occurrcntem DG in I. Dein produc IE ad V, ut fit 
EV.EI::EBf .Dlf — EBf , & erit V vertex, VE diameter^ 
B E § 

& TTr? latus rt&um Parabolae quacfitx. 
VE . 

PROB. LIX. 
Conicam fetlionem />er data quinque funcla defcribere. 

T AMt Qint ptfn&a ifta A, B, C, D, E. Jungc AC, BE fc mutuo 
VIII fecantcs in H. Age DI parallelam BE, & occurrentem AC 

Fig, 3. in I. Item EK parallelam AC, & occurrcntem DI produ&se io 
K. Produc IDadF, &EKadGjutfitAHC.BHE::AIC. 
FID: : EKG.FKD, & erunt punda F ac G in conica fc&ione, 
ut notum eft. Hoc tamen obfervare debcbis , quod fi pun&um H 
cadit intcr puncta omnia A, C & B, E, vcl extra ca omnia, pun- 
&um I cadere dcbebit vel inter puncta omnia A, C & F, D, vcl 
extra ea omnia; & pun&um K inter omnia D, F & E, G, vel 
extra ea omnia. At fi pun&dm H cadit intcr duo puncla A, C, & 
cxtra aliaduo B, E vcl inter illa duo B, E, 6x cxtra altcra duo 
A, C, debebit pun&um I cadcre inter duo pun&orum A, C & t\ 
'J> y & extra alia duo corum ; & fimilitcr punctum K dcbcbit ca- 

dere 
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derc intcr duo pun&orum D, F&E, G, & extra alia duo eorum,- 
Id quod fiet capicndo IF, KG, ad hanc vel illarn partern pun&o- 
rum I , K , pro exigentia problcmatis. Inventis pun&is F ac G, 
bifeca AC, E G in N & O; item BE, FD in L & M. Junge 
NO, LM fe mutuo fccantes in R; & erunt LM & NO diame- 
tri conicae fe&ionis, R centrum ejus, & BL, FM ordinatim ap- 
plicatx ad diametrum LM- Produc LM hinc inde fi opus eft 
ad P&Qitautfit BL f .FM f ::PLQ.PMd, & eruntP&Q 
vcrtices Conica: fe&ionis & PQlatus transvcrfum. Fac PLQ. 
LB q : : P Q. T. Et erit T latus rectum. Quibus cognitis cognofci- 
tur Figura. 

Reftat tantum ut doceamus quomodo L M hinc inde producenda 
fit ad P&Q*ta ut fiat BLy.FMy: :PLQ.PM Q Ncmpc 
PLQ/ivc PL-LQ. eft PR-LR*PR+LR, nam PL eft 
PR— LR , & LQ cft RQ+LR feu PR+LR. Porro 
PR-LKxPR + LR multiplicando fit PR? — LRf. Et ad 
cundcm modum PMQ^eft pR+RM * PR— RM, feu PRf-RM/. 
Ergo BL^.FMf::PR ? -LRf .PRy-RMy, & dividendo 
BLy — FMf .FMy : :RM? — LR?.PR?-RM?. Quam- 
obremcura dentur BLy — FMy, FMy, & RMy-LRf da- 
bitur PRy-RMf Addc datum RMy, & dabitur fumma P Rf, 
adcoque & latus cjus PR, cui QR arqualis cft. 

P R O B. LX. 

Conicam fe&ionem defcribere aua tranfibit f>er quatuor 
data fuucla , in uno iftorum puuftorum con* . 
tinget reclam fofitione datam. 

Sint fjun&a quatuor data A, B, C, D, & refta pofitionc data Tab» 
AE, quam conica fc&io contingat in puncto A. Junge duo VIII. 
qujeyis pun&a D, C, & DC, produ&a fi opus cft, occurrat un- Fig- 4- 
genti in E. Per quartum punftum B ipfi DC agc parallelam BF, 
quac occurrat eidem tangenti in F. Item tangenti parallelam age 
Wi qwc occurrat ipfi BF in I. In FB, DI, fi opus cft produ&is, 

cape 
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cape FG,Hl ejus longitudmis ut fitAEf.CED:: AF7.BFG: r 
DIH.BIG. Et crunt pun&a G & H in Conica > fcctione , ut no- 
tum cft: Si modo capias FG, IH ad lcgitimas partes puhftokum 
F & I, juxta rcgulam in fupcriorc Problemate traditam. Bifeca 
BG, DC, DH in K, L & M. Jungc KL, AM ic mutuo 
fecantcs in O, & erit O ccntrum, A vertcx, & HM ordinatim 
applicata ad fcmidiametrum AO. Quibus cognitis cognofcitur fc- 
gura. 

PROB. LXI. 

Conicam fecJionem defcribere qua tranfibit fer tria data 
funfia, & in duobus iflorum punclorum contin- 
get recJas pofitione datas. 

T ab C int P unda illa data A » B, C, Tangentes AD, BD ad pun&a 
VIII. J A&B,D communis interfedio tangentium. Bifcca AB in 
Fig. f. E. Age D E, & produc eam doncc in F occurrat CF ac~be paraU 
lcla: AB: & erit DF diameter, & AE, CF ordioatim applicatae 
ad diametrum. Produc DF ad O, & in DO cape OV mcdiam 
proportionalem inter DO & EO ea lege ut (itetiam AEf .CF^:: 
VExVO+OE . VFxVO+OFi & erit V vercex, & O cen- 
trum Figurae. Quibus cognhis Figura fimul cognofcitur. Eft au- 
temVE=VO--OE, adeoque VExVO+OE=VO- 0\L 
x VO + CJE =VO? — OEy. Prxterca quia V O media propor- 
tionalis eft inter DO & EO erit VO?=DOE, adeoque 

VOq — OEpDOE OE?=DEO. Et fimili argumento 

. erit VFxVO+OF = VO? — OF?=DOE_OF?. Ergo 
AE^ .CFy::DEO.DOE— OFf. EftOF?=EO? -iF EO 
+ FEy Adeoque DOE — OF?=DOE — OE?+»iFEO 
. — FEy =DEO+iFEO — FEy. Et AE?.CFy::DEO. 

F E 9 

DEO+iFEO — FE^:;DE.DE+iFE— -^- Datur crgo 
FE<7 

DE + iFE — -^. Aufer hoc de dato DE+iFE, & rcfta- 
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fci c YJLl datum. Sic illud N j & crit = EO, adeoquc da- 

bitur EO. Dato autem EO fimul datur VO medium proportiona- 
lc intcr DO & EO. 

Hoc modo per Thcoremata quaedam Apollonii fatis expedite rc- 
fblvuntur hxc problcmata : Qux tamcn finc iftis Thcorcmatibus per 
Algcbram folam refolri poflcnt. Ut fi proponatur primum trium 
noviffimorum Problcmatum : Sint puncta quinquc data A, B, Tab. 
D, E, per qux Conica fe&io tranfirc dcbet. Junge duo quxvis Y.**'' 
AC, & alia duo BE rc&is fc fccantibus in H. Ipfi BE parallclam **' 
agc DI occurrentcm AC in I j ut & aliam quamvis re&am KL oc- 
currcntem AC in K , & conicx lcctioni in L. Et finge Conicam 
fcctionem datam eflc, ita ut cognito pun&o K fimul cognofcatur 
pun&um L. Et pofito AK=*, & KL=jf, ad cxprimendam 
relationem intcr x & y, afiume quamvis xquationem qus Conicas 
f.cT:ioncs gencralitcr exprimit, puta hanc a + bx + cxx+dy + exy 
+yy = o, ubi a^b,c,d, e dcnotant quantitates dctcrminatas aim 
fignis fuis, x vero & y quantitatcs indeterminatas. Si jam quantita- 
tcs dcterminatas a,b,c,d^e invcnire pofliimus, habcbimus Coni- 
cam fc&ioncm. Fingamus ergo pun&um L fucccflive incidcre in 
pun&a A, C, B, E, D, & vidcamus quid indc fcquctur. Si crgo 
pundum L incidit in pun&um A , erit in co cafu AK & KL, hoc 
cit .v & y nihil. Proinde xquationis omnes tcrmini prxtcr a eva- 
ncfccnt, & reftabit <i=o. Qoarc delcndum eft a in xquationc il- 
la, & cxtcri tcrmini b x + c xx+dy+exy+yy crunt = o. Porro 
fi L incidit in C erit AK fcu x — AC, & LK feu> = o. Ponc 
ergo AC =/, Sc fubftitucndo/ pro x , & o pro y xquatio ad cur- 
vam b a + c x x + dy + e xy +y y •= o, cvadct bf+ cff= o,leu b = — cf. 
Et in xquatione illa fcripto — cf prob cvadct — cfx+cxx+dy+exy 
+yy=.o. Adhscc fi punctum L incidit in punchim B, crit AK. 
feu a = AH,& KL fcu y- BH. Ponc crgo AH=£&BH=£, 
& perindc fcribe^ pro x & h pro y, & xquatio — cfx + c xx>ozc. 
evadet — cfg+cgg+db + egb+ b b=o. Quod fi pundum L in- 
cidit in E erit AK =AH fcu x=g, & KL fco y = HE. ProHE. 
ergo fcribc — k cum figno ncgativo quia HE iacctadcpDtrariaspar- 

Z tc* 
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tes lincx AC,& fubftitucndo g pro xbX — k pro j,xquatio — cfx+cx*; 
&c evadet - cfg + c gg — i k — eg k + kk = o. Aufer hoc dc fupe- 
riorixqu ■ tione - cfg + cgg + ih + e gh + bb, oC reftabit ih+egh+hh 
+dk+e%k —kk=o. DividehocpcrA+*,&fict</-4-*£ + & — * = o. 
Hoc du&um in h aufcr de l — cfg + cgg + db+egb + hb=o> &re- 

' ' hk 

ftabit - cfg + c g g + h k = o , feu = +y = c ■ Deiiique fi pun&um 

L incidic in punftum D, erit AK feu x=AI, & KLfcuy ID. 
Quare pro A I fcribc m & pro ID », & perindc pro x & j fubftitue 
«fic», & vquatio -f/x+fxx, &c. evadet —cfm+cmm+dn 

+ ,m» + »« = o.Hocdivider*r»&fi 

+ * = o. Sivc-?" 7' /g W* + * = ^-*». J am vcro ob 
data pun&a A, B, C, D, E dantur AC, AH, AI, BH, EH, 

DI, hoc cft w/, /j, *, ». Atquc adco pcr xquationcm 



hk 



~c 



fl—tl 

cmm — cfm 

datur c. Dato autcm c, per xquationcm \-ft-b+k=eg 

— em datur cg — em. Dividc hoc datum pcr datum g — w,&emcr- 

get datam Quibus inventis xquatio d + eg + h — k = o, fcu 

£ — eg dabit </. Et I)is cognitis fimul dctcrminatur xquatio 

ad quxfiram Conicam icctioncm cfx=cxx + dy+c xy+yy. Et cx 

ca xquatione per mcthodum Cartefii dctcrminabitur Conica fcftio. 

Quod fi quaruor A, B, C, E, & pofitio re£tx \Fquxtangit 

Conicam fcc~tioncm ad unum iftorum punctorum A darctur, pofTet 

Conica fc&io fic facilius dcterminari. Inventis ut fupra xquatiom- 

bk 

bus cf*=cxx+iy+cxy+yy,i-k-b ~ e *^^fg~TL* 
cip tangcntcm A F occurrerc rc&x EH in F, dcin pun&um L 
moverv per pcrimctrum figurx CDE doncc incid-.it in pun&um A: 
& vltima ratio ipfius LK ad AK erit ratio FH ad AH, ut con- 

tcm- 
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templanti figuram conftare poteft. Dic vero FH=^,&inhoccaiU 

ubiLK cft ad AK in ultima ratione crit p : :y , x , fivc — = x. 

P 

Quare pro x in xquationc cfx=cxx+dy+cxy+yy 9 ~zribc j, 8c 

onctur -— - = — — + +jrjr. Dividcomniapcr y & eracr- 

gct -J^ = — ~ + </ + ~+^. Jam quia fupponitur pun&ura L in- 

cidere in punftum A, adeoquc KL feu y infinite panrura vcl nihil 

cficjdclc terminos quipcr > multiplicantur,& reftabit — = d. Qiia- 

- hk • <fg , . . k—b — d . . 

W /7-"Ii = 10 *~ = ° cni£ l uc ~ = '» & m venti$ 

r , xquatio f /x = <r x x + </y + c xy +yy [detcrminabit conicam 



Si denique tria tantum punda A, B, C dentur, una cum pofitio- Tab. 
nc duarum rtctarum A T,CT qux tangunt Conicam fi&ionem in VIII. 
duobus iftorum pun&orum A & C , obtincbitur ut fupra ad Coni- Fi &- 7 
cam fc£tioncm aequatio hsec cfx = cxx + dy+exy + vy. Dcinde fi 
fupponatur ordinatam K L parallclam efle tangcnti A T , & conci- 
pi ltur cam produci doncc rurfus occurrat Conicx fc&ioni in M , & 
lineam illam L M acccdcre ad tangcntem A T doncc cum ca conve- 
niat ad A ; ultima ratio linearum K L & K M ad inviccm erit ratio 
sequalitatis, ut contemplanti figuram conftarc potcft. Quamobrcm 
in illocafuexiftentibus KL & KM, fibi invicem acqualibus, hoc 
cft duobus valonbus ipfius y (affirmativo fcilicct K L, & negativo 
K M ) sequal ibus , dcbcnt xquationis c fx — cxx + dy + e xy + yy ter- 
roini Uli inquibus>cftimparisdimenfionis,hoccfttermini + dy + exy 
rcfpc&U tcrmini y y in quo y eft paris dimenfionis,evancfcere. Aliter enira 
duo valores ipfius i,aflirmativus & ncgativus ,aequalcs efle non poflunt. 
Etin illoquidem cafu AK infinite minor erit quam LK, hoc cft x 
quam y , proindc & tcrminus e xy quam terminus yy Atquc adco 
infinitc minor cxiftens, pro nihilo habcndus erit. Attenninus dy 
refpcctu tcrmini yy, non cvancicct ut oportct , fed co major erit nifi 

Z z d 



Digitized by Google 



i fupponatur eflc nihit. Dclcndus cft itaque tcrminus iff, & fic 
reftabit cfx=cxx+exy+yy, «quatio ad conicam fc&ionem . Con- 
cipiantur jam tangentcs AT, CT fibi mutuo occurrcre in T, & 
pun&um L accedcrc ad pun£him C doncc in illud incidat. Et ul- 
tima ratio ipfius K L ad KC erit AT ad A C. K L crat y ; A K , 
x> &AC,/i atque adeo KC,/— x. Dic AT=g, & ultima 
ratio y ad /— x, crit ea qua? eft g ad /. iEquatio cfx=cxx + exy 
+ yy 9 fubdu&o utrobique c x x fit cfx — c xx=exy+yy % hoc cft, 
f^~x '\Ticx=y in ex+y. Ergo efty.f— x::cx.ex+y, adeoque 
g ./: : c x . e x +y. At pun&o L incidente in C , fit y nihil. Ergc* 
g ./: : f x . e x. Divide poftcriorcm rationem pcr x , & evadet^ ./: : f . f t 

& — =f. Quare fi in xquationc cfx=cxx+exy+yy y fcribas 

~pro#, fict cfx=exx+Y* y+ yJ* Btpzuo ad conicam fcdio- 

ncm. Deniquc ipfi K L feu A T a dato pun£to B per quod Conica- 
fe&io tranfire debet agc parallelam B H occurrcntem A C in H, & 
concipiendo LK acccdcre ad BH donec cum ca coincidat,in co ca- 
fu crit A H = * , & B H =y. Dic ergo datam AH=w, 8c datam 

• , m r c f 

BH = »,& penndc pro xoc ; lnxquationer/x — cxx + ~xy+yy, 

fcribe «&:/*, & orietur cfm=cmm+~mn+nn. Aufcr utrobi- 

cf cf 
que rmmH — w», Cvficu/«— cmm mn — nn. Pone/— m 

& m 

fn 

m— — = s , & erit c s m ss n n. Dividc utramque partcm aequatioms. 

O 

pcr sm y tc orictur f=*~. Invcnto autcm f , dcterminata habctur 

xquatio ad Conicam fectioncm cfx=cxx+--xy+yy. Et indc 
pcr methodum Cartcfii Conica fe&io datur & dcfcribi potcft. 

Atque 
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Atquc ha£benus varia evolri Problcroata. Infcicnriiscnim addifccrt* 
dis profunt exempla magis quam prsccepta. Qua de caufa in his fu- 
fius cxpatiatus fum. Scd &C aliqua quac intcr fcribendum occurre- 
bant immifcui llnc Algcbra foluta, ut inlinuarera inproblematibus , qu« 
prima frontc dirKcilia videntur, non fcmper ad Algebram rccurren- 
dum cflc, Scd tcmpus eft jam xquationum refolutionem doccrc, 
Nam poftquam Probleraa ad xquationcm dcdu&um cft , radiccs illiu» 
xquationis qux quantitatcs funt Problcmati iatisfacicntes cxtrahcra 
oportcbit. . 

i 

Quomodo Mquationes refolvend* funt. 

Poftquam igitur in Quxftionis alicujus. fblutionc ad xquationcrrr 
pervcntum cft, & xquatio illa dcbite ordinnta eft 8c redu<5h; 
ubi quantitatcs qux per fpecies defignantur 5c pro datis habcntur,n> 
vcra dantur in numciis,proipfisfubftituendiuint numcri illi inxqua- 
rjonc, £c habcbitur xquatio numcralis, cujus radix extracta tandem 
Citisfacict Qiixftioni. Ut fi in fcctionc anguli in quinque parrcs 
arquales fumendo r pro radio circuli , q pro fubtcnla complcmcnti 
anguli propofiti ad duos rcftos , & x pro fubtenla complcmcntr 
quintx partis anguli lllius perveniuem ad hanc acquationem .v * — f r r x * 
+ p * * — r* a — o. Ubi in cafu aliquo particulari dantur in numc- 
risradiusr, & linca dati anguli complementum fubtendens?} ue 
quod radius fit 10 & fubtcnfa $ ; fubftituo numcros illos in xqua- 
tionc pro r&f , & provemtarquationumcralisx*— j-do x* + cozcox 
— 32000 =s o, cujus radix tandcm extrac"ra crit *, fcu linea complc- 
mcntura quintx partis anguli illius dati fubtendcns, 

7)e Natura Radlcum Mqu*tionU. 

Radix vero numerus ejt quijt in tquatione fro litera vel fpecie radi- 
cem Jignificante fubfiituatur % efficiet omnes terminos evanefcere. 
Sic :equationis — * J — ipxx + 49*— jo=o, uniras cft radix. 
quoniam fcripta pro a producit 1 — 1 — 1 9 -f- 49 — $o ,hoc eft nihil. 
Scd xquationis cjufdem plurcs cflc noflunt radiccs. Nam fi in hac cadcnx 

Z 3 xqua- 
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xquatione x* — x* — i o * x + 49 x «■— JO — o, pro x {cribas numc- 
rum z, & pro potcftatibus * fimiles potcftates numcri 2 , produce- 
tur 16 — 8 — 76 + 98 — 50, hoc cft nihil. Atquc ita fi pro x fcri- 
bas numcrum 5 vcl numcrum ncgativutn — f, utroquccafu produ- 
cciur nihil , ccrminis aftirmativis & ncgativis in hifcc quatuor cafi- 
bus fc mutuo deftruencibus; Proindc cum numcrovum 1 , t, $. 8c 

f , quilibct fcriptus in xquatione pro * implcat conditioncm ipfius 
*, eiHciendo ut termini omncs acquationis conjun&im xqucntur ni- 
hilo, crit quilibet corum radix xquationis. 

Et nc mircris candcm xquationcm habcre pofle plures radicts, 
fciendum cft plurtt cffc pojfe folutionts ejujdem Problematis. 

Ut fi circutorura duorum datorum quxrerctur inttrfc&i%\ du£ 
funt corum intcrfcC~tiones , atquc adco quacftio admittitVa* refponfa\ 
6\ pcrindc xquairio intcrie&ioncm dctcrminans habebit duas radices 
quibus inu rfcctioncm utramquc detcrminet, ft modo nibil in datis fit 
quo refpo ifum ad tcntm intcrfeclionem dcterminttur. 
Tab. Sic & fi arcus APB pars quinta AP invenienda eflet, quamvis 
V 1 II. animum fortc advertas tantum ad arcum APB, tamen sequatio qua 
8* quxflio folvctur dctcrminabit quintam pnrtcm aicuum omnium qui 
tcrmmantur ad puncra A & B ;ncmpequintampartcm arcuumASB, 
APBSAPB. ASBPASB, & APBSAPBSAPB, xquc ac 
quintam partem arcus APB; quac quintx partcs fi dividas totam 
circumfcrcntiam in sequalcs quinquc partcsPQ^QR,RS,ST,TP, 
crunt AT,AQ^ATS,A QR. Quoniam igitur quarrcndo quin- 
tas partcs arcuum quos re&a A B fubtcndit ad cafus omncs dctcrmi- 
nandos circumfcrentia tota fccari debet in quinquc pun&is P, Q ,R, 
S , T , idco xquatio ad omnos cafus dcterminandos habcbit radices 
quinque. Nam quintx partcs horum omnium arcuum pendent ab 
iildem datis, & pcr cjusdem gcncris cilculum inveniuntui j ita ut 
in candcm (empcr xquationcm incidcris fivc quxras quintam partcm 
Arcus A PB , fivc quintam partcm Arcus A S B, fivc alterius cuju£ 
vis ex arcubus quintam partcm. Undc fi xquatio qua quinta pan 
Arcus APB detcrminatur non habcrct plurcs radiccsquam unam, 
dum quxrcndo quintam partcm Arcus ASBincidimus in candem il- 
lam xquationcm , fcqucretur majorein hunc arcum haberc candcm 

; qum- 
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quintam partem cum priore qui minor eft, co quod fubtenfa cjus per 
ean Jem a^quationis radiccm cxprimitur. In omni igitur probiemate 
neceffe tft *quationem qua refpondetur tot bibere radices, quot funt 
queftta quantttatis cafus diverfi. ab iifdem datis pendentes & eadem 
etrgumentandi ratione dettrminandi. 

Potejl vero tquatio tot habere radices fuot funt dimenfones ejus, fj? 
non plures. 

Sic aequatio x*—*3 — ioxx+49* — $0 = 0, quatuor habct ra- 
dices 1, 2, 3, & — f; non autcm plurcs. N.im quilibct cx his 
numcris fcriptus in nrquatione pro v cfficict tcrminos omncs fc mu- 
tuo dcfti lurc ut di&um cft i pnctcr hos vcro nullus cft numcrus cu- 
jus fubftitutionc hoc evenict. 

C<eterum numerus & natura radicum ex generatione ttquationis optt- 
nte intelliietur. 

Ut fi fcirc vcllcmus quomodo gcncrctur xquatio ciijus radiccs finc 
1 , 2, \ , & - f , (lipponcndum crit x ambigue fignificare numcros 
illos, fcucflc *=I, * = * = &*=- f , vci quod pcrindc 
cft, .v-l=o, x-ir-o, *-}t D) & x+c ^o; Et multipli- 
canJoh.cc in fc, prodibit multiplicationc x — 1, in .v-i, hxc 
aequatio *.v — $* + 2 = 0 , qu;c duarum eft dimcnfioncm ac duas 
habct radiccs r & 2. Et hujus multiplicationc in x- 3 projibit 
x* — 6xx+ 1 1 * — 6~o, xquatio trium dimcnfionum totiucmque 
radicum,quar itcrum multiplicatapcrx + yfit.v» — — 1 pxx + ^p* 

— ?o~o, ut fupra. Cum igitur ha:c aquatio gcncrctur ex qua- 
tuor faftonbus, * — 1 , * _ z , ? § & A . + f> in f e continuo 
du£is, ubifa&orum ahquis nihil cft, quod fub omnibus fit nihil 
ent; ubivcro horum nullus nihilcft, quoJ fub ommbus continc- 
tur nihileflcnonpotcft. Hoccft,non potcft — x> - 19^ + 49* 

— 30 , eflc nihilo ;iqualc utoportct, nifi his quatuor cafibus ubi cft 
*~ r =°\ vcl *— vel = 0j vd deniquc * + c=o, 
proindc foii numcri 1 , 2, 3, & _ f valcrc poflunt * fcu radices 
eflc arquationis. Et fimilc cft ratiocinium dc omnibus «quationibut 
Nam toh multiphcationc imaginari pofiumus omncs gcncrari . quam- 
vis ractorcs ab mviccm ficcrn.rc folt tlTc difhciilimum, & ipfum 
cft quoJ aquationcm rcfolvcre & raoiccs uctrahcrc, Habitis enim 
radicibus habcntur fa&ores. 

Radi- 
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Radicts vno funt duplices affirmativx ut in allato txtmplo i ,1, 8t * 
$, £5? negativx ut~f. £x /bzj w» <?//V.'.r non raro tvadunt \m~ 

poffibilcs. 

Sic aeqtntionis x* — iax+bb~=o , radices dux qux funt 
<a+ J aa — b b i & a— v aa — bb realcs quidem funt ubi ? « majus 
eft quam hh t atubi *a minus eft quam bb, evadunt impoflibiles 
co quod aa — bb tunc cvadet ncgativa quantitas, & ncgativx quan- 
titatis radix quadratica cft impoflibilis. Omnis enim radix poflibilis 
fivc affirmativa fit, fivc ncgativa, fi per fcipfam multiplicctur,pro- . 
ilucetqujdratiim affirmativum jproindc impoflibilis erit quac quadra- 
tum negativum produccrc debet. Eodcm argumcnto colligitur xqua- 
tioncm xi — 4.rx-i-7x — tf-o, unam quidcm rcalem radiccm ha- 
b rc qu.c cfl: z , duas vcro impoflibilcs , i + V* — i , & i — / — i. 
Nam qiuelibct cx his i , i + / — i , & I — / — 2 fcripta in aqua- 
tionc pro * cfficiet omncs cjus tcrminos fe mutuo deftrucre ; funt ve- 
ro i +/ — !,-& i — V -i numeri impoffibiies,coquodextra&io- 
nem radicis quadraticx cx numcro ncgativo — i prxfupponant. 

jEquMionum vero radices fiepe imptjfibiles ejfe aquum ejl nt ctfus 
froblewatuf/: , qui fepc impojfibiles funt , exbibcant ptffibiles. 

Utfircctx & circuli interfecfcio determinanda eflct, & pro circu* 
li radio & rcc"be d ccntro ejus diftantia ponantur litcrx dux \ ubi 
a-quatio intcrfcc^ionem dcfiniens habetur , fi pro litera defignante 
diftantiam rcclx a ccntro ponatur numcrus minor radio, interfc&io 
poflibilis erit; fin nujor, fict impoflibilisi&xquationis radices dux 
qux intcrfcctioncs duas detcrminant, dcbcnt eflc perindc polfibiles 
T a b. vc ^ impoflibilcs ut rcm ipfam vere exprimant. Atquc ita fi circulus 
V 1 1 1, CD E F, & Ellipfis ACBF fc mutuo fccent in punctis C,D,E, 
**'o- 9' F, 5: ad rcclam aliquam pofitiohc datam AB, dcmittantur perpen- 
dicula CG, DH, EI, FK, &: quxrendo longitudincm alicujus 
c pcrpcndiculis, pervcniatur tandcm ad xquationcm, xquatio illa 
ubi circulus fccat Ellipfin in quattior punctis habcbit quatuor radices 
rcalcs qux crunt quatuor illa pcrpcndicula. Quod fi circuli radius 
mancnte ccntro cjus minuatur donec punctis E & F coalefcentibus 
circulus tandcm tangat Ellipfin , ex radicibus dux illx qux perpen- 

dicula E I U F K jam coincidcntia cxpriraunt cvadcnt xquales. Et 

fi 
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fl cirallus adhuc minuatur ut Ellipfinin punfto EF ne quidemtan- 
gat fed fccct tantum in altcris duobus punctis C, D, tunc cx qua- 
tuor radicibus duse illx quas pcrpcndicula EI, FK, jam facta im- 
polfibilia, exprimcbant, ficnt una cum perpendiculis illis impoflibi- 
Jcs. Et hoc modo in omnibus sequationibus augcndo vcl ininucndo 
terminos earum , cx ina-qualibus radicibus dux- primo arquales deinde 
impoflibilcs cvadcrc folent. Et inde fit quod radicum impoflibilium 
numcrus fcmper fit par. 

Sunt tamm radices aquationum aliquando poffbiles ubi Scbema im- 
foffibiles exbibet. Sed hoc fit ob limitationem «liquam in Scbemate 
quod ad aquationem nil fpetlat. 

Ut fi in femicirculo A D B datis diametro A B , & linca infcripta Tab- 
A D , demiflbque pcrpcndiculo D C , quaercrem diametri fegmcntum VIII. 

AC, foret A g =AC. Et pcr hanc aequationem AC realis ex- 

hibetur quantitas ubi linea infcripta AD major eft quam diamctcr 
ABj per Schema vcro AC tunc evadit impoflibilis. Nimirum in 
fchemate linea AD fupponitur infcribi in circtilo , atque adeo diame- 
tro circuli major efle non potcft ; in aequatione vero nihil eft quod a 
conditione illa pcndeat. Ex hac fola linearum conditione colligitur 
acquatio, quod fint AB, AD, 8c AC continue proportionalcs. Et 
quoniam sequatio non compleetitur omnes conditioncs (chcmatis non 
tiecefle eft ut omnium conditionum tcneatur limitibus. Quicquid 
amplius eft in fchemate quam in aequatione potcft illud limitibus ar- 
&arc, hanc non item. Qua dc caufa ubi aequationes funt imparium 
dimenfionum , adcoquc radices omnes impoflibiles haberc non poflunt; 
fchcmata quantitatibus u quibus radices omnes pcndcnt farpe limites 
imponunt quos transgrcdi fervatis fchcmatum conditionibus impofli- 
bile eft. 

Ex radicibus ttero qua reaks funt , affirmativa fcf negativ* ad pla- 
gas oppofitas folent tendere. 

Sic in Fig. nona quacrendo perpcndiculum CG incidetur in Tab." 
aequationem cujus duae erunt 'afnrmativae radices CG ac DH VI IL 
a pun&is C & D tendentcs verfiis unam plagam , & dux ncgativae 
EI & FK , tendentes a pun&is E & F verfus plagam oppofitam. 

Aa Aut 
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Aut fi in linca AB ad quam pcrpcndicula dcmittuntur dctur aliquod 
pun&um P, Scpars ejus PG, a punctoillo dato ad pcrpendiculorum 
aliquod CG,cxtcndens fequxratur, incidemus in xquationcm quatuor 
ladicum PG, PH, PI, PK, quarum quxfita PG, & qux d 
puncto P ad eafdem partcs cum PG tcndunt (ut PK) affirmativae 
trunt , quac vero tendunt ad partcs contrarias ( ut P H , P I ) nega- 
tivx. 

Vbi aquaticnis radices nulla impoffibiles funt, numcrus radicum 
affirmativarum & negativarumex fignis termmorum aquationis cognofci 
poteft. Tot enim funt radices affirmativa quot fignorum in continua 
ferie mutationcs <fo + f» — & — in + ; catera negativx funt. 

Ut in xquationc *♦ — *' — ipxx+49 x — 30 = 0, ubi tcrmino- 

rum figna fe fcquuntur hoc ordinc H 1 variationes fc- 

cundi — a primo + , quarti + a tcrtio — Sc quinti — , a quarto 
+, indicant tres affirmativas cfle radices, adcoquc quartam ncgati- 
vam cfle. At ubi radiccs aliqux impoffibiles funt rcgula non valct, 
nifi quatcnus impoflibilcs illx qux ncc ncgativx funt nec affirraativx 
pro ambiguis habcantur. Sic in xquationc x^+pxx + ippx — q =0, 
figna indicant unam cfle affinnativam radiccm & duas ncgativas. Fin- 
ge x = i^ fcu x — ip — o, 6t multiplica xquationem priorem per 
laanc x — ip — o y ut una adhuc radix affirmativa addatur prioribus, 

& prodibit hxc xquatio x* —p x*+ppxx ^ x + zpq = o 9 qux 

habcrc deberet duas affirmativas ac duas negativas radiccs, habet ta- 
men, fi mutationem fignorum fpe&es, affirmativas quatuor. Sunt 
ergo dua impoffibiles qux pro ambiguitatt fua priori cafu ncgativx 
pofteriori afHrmativx cfle vidcntur. 

Verum quot radiccs impoflibilcs funt cognofci fercpotcft pcrhanc 
rcgulam. 

Conftitue feriem fratlionum quorum denominaiores funt numeri in 
hac progriffione 1 , 2 , g , 4 , f , &c. pergendo ad numerum ufque qui 
eft dimenftonum aquationis , numeratores vero eadem feries numerorum 
in ordine contrario. Divide unamquamqut fraUionem pofteriorem per 
priorem. Fracliones prodeuntes colloca fuper terminis mediis aquatio- 
nis. Et fub quokbet mediorum terminorum , / quadratum ejjts duQum 
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bt fraSlionem capiti imminentem fit majus qmm reStangulum termino- 
rum utrinque confiftentium , colloca fignum +; fin minus, fignum — . 
Sub primo vero &? ultimo termino colloca fignum +. Et tot erunt ra- 
dices impoffibiles qttot funt in fubfcriptorum fignorum ferie mutationes 
dc + in — & - in +. 

* 

Ut fi habeatur aequatio *J +/>**+;/>/>* — q=o: Divido fcrici 

hujus .{. fra&ionum fccundam £ pcr primam \ , 8c tcrtiam j pcr 

fccundam J, &frac"Hones prodeuntcs ' t & { colloco fupcr mcdiis ter- 

minis cequationis ut fcquitur. Dein quo- 

i , niam quadratum fecundi termini pxx 

xi+p\ x+$ppx~q=:o du&um in immincntcm fra&ioncm * , 

+ — + + ppxi 

nunirum -^— minus eft quam primi 

termini *3 f & tertii %ppx rectangulum \ppx+ fub termino pxx 
colloco flgnum — . At quia tertii termini %ppx quadratum 9p*x x 
du£him in imminentem fra&ionera ; , raajus eft quam nihil , atque 
«deo multo majus quam fecundi termini />**,& quarti — q rectan- 
gulum ncgativura , colloco fub tertio illo termino fignum +. Dein 
fub primo termino *3 & ultimo — q colloco figna +. Et fignorum 

fubfcriptorum quac in hac funt ierie H h+ mutationes duac, una 

de + in — , alia dc — in + indicant duas efle radiccs impoffibiles. 

Sic &acquatio x* — ^xx+^x. — 6 

= o, duas habct radiccs impoflibi- !• »• 

lcs. iEquatio itcmxi-6xx- 5 x +"~" 4 ** + H 

— i"o, duas habct. Nam ha:e \ * » 
fractionum feries dividendo clx ix 1 — 0 
fecundam pcr priinam, tcrtiam pcr 4.4. 4. — . 4. 
fccundam, & quartam per tcrtiam, 

dat hanc feriem ;. J . J fupcr mcdiis asquationistcrminis collocandam. 
Dein fccundi tcrmini qui hic nihil cft quadrarum du£bum in frac~bio- 
ncm immincntem \ producit nihil, quod taraen majus eft quam 
re£r.angulum ncgativum — 6x 6 fub terminis utrinque pofitis *♦& 

— 6x x contentum. Quarc fub termino illo deficiente fcribo +. 
In ca:teris pcrgo ut incxcmplo fuperiori;& fignorum fubfcriptorum 

. faks + + + ~- + ubi dusc mutationcs indicant duas 

Aa z radi- 
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radices impoffibiles. Et *. i. |. h 

ad cundem modum inx- * y — 4**+4* J — — f * — -4=o 
quaQone*i-4x<+4xJ + + — + + + 
_ zxx _f x — 4=0 , deteguntur impoflibiles dux. 

Ubi termini duo vel plures fimul defunt, fub primo terminorum 
deficientium collocandum eft fignum — , fub fecundo fignum +, 
fub tertio fignum — , & fic deinceps, fcmper variando figna, nifi 
quod fub ultimo terminorum fimul deficientium (empercollocandum 
eft fignum + ubi termini deficientibus utrinque proximi habcnt figna 
contraria. Ut in sequationibus x* +<****** + <»* =0 , 8c 

+ + — + - + 
x* + a x* * * * — a 1 — o , quarum prior quatuor pofterior duas 
++—+++ 
habet impoffibilcs radices. Sic & xquatio 

f. 9. j. j. v ». 
*7 — ix 6 + 5 x* — 1 x1 + *3 * * — 9 = Q 

+ — + — + — + + 

fcx habet impoffibiles. 

Hinc etiam cognofcipoteftutrum radiccsimpofllbiles inter affirma- 
tivas radiccs latent an inter ncgativas. Nam figna terminorum fignis 
fubfcriptis variantibus imminentium indicant tot affirmativas efle im- 
poffibiles quot funt ipforum variationes, & tot negativas quot 
funt ipforum fucceffioncs finc variatione. Sic in aequatione 
x* — 4 x* + 4x* — 1 x x — f st — 4=0 quoniam fignis infra fcriptis 
+ + — + + + 

variantibus 4 b quibus radiccs duae impoflibiles indicantur, im- 

roinentes termini — 4x 4 +4xJ — ixx, figna habcnt —4 , quas 

per duas variationcs indicant duas affirmativas radiccs; uko radices 
duae impoffibilcs inter affirmativas latebunt. Cum itaque omnium 

«quationis tcrminonim figna + — + per trcs variationes 

indiccnt tres eflc affirmativas radices, & rcliquas duas ncgativas cfle, 
& intcr affirmativas lateant dux impoffibiles, fequitur xquationis 
unam cflc radicem vere afrirmativam duas negativas acduasimpoflibi- 
les. Quod fi xquatio fuiflet x' — 4x^—4 x> — zxx— fx— 4—0 

+ + — — + + 

tunc tcrminifubfaipdsfignis prioribus varianribus + — imminentes, 
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nimirum — 4.V 4 — 4*3 per figna fua non variantia — & — mdicant 
unam ex negativis radicibus impoflibilcm cfle; & termini fignis fub- 
fcriptis pofterioribus variantibus — + imminentes, nimirum —2** 
— fx per figna fua non variantia — & — indicant aliam ex nc- 
gativis radicibus impoflibilem efle. Quamobrcm cum xquationis 

figna H per unam variationcm indiccnt unam af- 

flrmativam radicem, cxteras quatuor negativas eflc; fcquitur unam 
efle afHrmativam, duas negativas, ac duas impoflibiles. Atquc hxc 
ita fc habent ubi non funt plurcs impoflibilcs radices quampcrrcgu- 
Iam allatam dctcguntur. Poflunt enim plures eflc, licct id perraro» 
cvcniat. 

*De tranfmutationibtts Mquationum. 

• « 

Caterum xquationis cujufuis radices omnes affirmativx in negativas 
£5? negativx in affirmativas mutari pojfunt , idque mutando 
tantum /igna temtinorum alternorum. 

Sic xquationis — 4* 4 +4** — ixx- f * — 4=0, radiccs trcs 
affirmativx mutabuntur in negativas, & dux ncgativx in affirmati- 
vas mutando tantum figna fecundi quarti & fcxti tcrmini ut hic fit, 
** + 4x 4 +4*J-fiA:.v — f x+4=o. Eafdem habct hxc xquatio ra- 
dices cum priore nifi quod hic affirmativx funt qux ibi erant nega- 
tivx, & hic negativx qux ibi erant affirraativx;& radiccs dux im- 
poflibilcs qux ibi intcr affirmativas latcbant hic latcnt inter negati- 
vas, ita ut his deduftis rcftet unica tantum radix vere ncgativa. 

Sunt & alix xquationum tranfrautationes qux divcrfis ufibus in- 
lcrviunt. Pojfumus enim fupponere radicem xquationis ex cognita & 
incognita aliqua quantitate utcunque componi, fcf perinde pro ea fuhjli- 
tuere quod aquipolkns ejje fingttur. Ut II fupponamus radiccm xqua- 
lcm cflc fummx vcl diflcrcntix cognitx alicujus & incognitx quan- 
titatis. Nam poflumus hoc pa&o radices xquationis cognita illa 
quantitate augerc vcl diminuerc , vcl dc cognita quantitate fubducc- 
rc; atquc ita cfficerc ut earum aliqux qux prius crant ncgativx jani 
fiant affirmativx, vel ut aliqux ex affirmarivis cvadant negativx; 
vcl etiam ut omncs evadant affirmativx aut omnes ncgativx. Sic 
in xquationc *« -*3 - lp *x+4p*— 30 = 0, radiccs unitatr 

Aa j augtri 
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augeri vellem, fingo x+i~y y feu x=y— i , &perindepro x fcri- 
bo in xquatione > — i , & pro quadrato, cubo, quadrato-quadrato 
dc x fimilem poteftatcm dc y — i , ad hunc modum. 



x 4 . 
— *J. ' ' 

— i y x x. 
+ 4px. 

— ^o. 



/ — 4> } + 6yy — +y + 1 
— J> + 3.7 + 1 

— t9yy+ tfy -ip 

+ 4P.V-4P 

-30 



Summa | j 4 — fy* ~ioyy + 80 v -- po* = O. 

. • • - • 

Et xquationis prodcuntis j» 4 — f y* — ioyy+$oy—96 = o, radices 
crunt 2,?, 4,-4, quae prius erant 1,2, 5, — f, unitate jam 
faftx majores. Quod fi pro x fcripfillcm y+ 1\ prodiiflet xquatio 
y*+ f> 3 — ioyy — -y+ }t =0, cujus dusc fuiflcnt radiccs affirmati- 
vx } & i 1 , ac dux ncgativx — J & — 6\. Pro x vcro fcribcncta 
y — 6 prodiiflct xquatio cujus radices fuiflcnt 7 , 8 , p , 1 , omnes 
nimirum afrirmativx, & proeodem fcribcndo j + 4 radiccs jam nu- 
mero quatcrnario diminutx evafiflent — 3, — 1, — 1, — 9, ncgati- 
vx omncs. 

Et hoc modo augendo vcl diminucndo radiccs fiqux impofllbiles 
funt, hx aliquando facilius dctegentur quam prius. Sic in xquatio- 
nc *J — $aax — 3*3 = 0, radices nullx pcr prxccdentcm regulam 
apparcnt impoflibilrs. At fi augcas radiccs quantitatc a fcribcndo 
y~~ a pro *, in xquatione rcfultantc _> » — ^ayy — «3=0, radiccs 
dux impoflibilcs jam pcr rcgulam illam dctcgi pofliint. 

Eadcnt optratione pojfumus etiam fecundos terminos aquationum toU 
lere. Hoc enim fict fi cognitam quantitatcm (ecundi tcrmini xqua- 
tionis propofitx per numcrum dimcnfionum xquationis divifam , fub- 
ducamus de quantitatc qux pro novx xquationis radicc fignificanda 
afllimitur , & rcfiduum fubftituamus pro radicc xquationis propofi- 
tx. Ut fi proponatur xquatio *3-- ^xx+^x — 6 = 0, cognitam 
quantitatcm fccundi tcrraini qux cft — . 4 divifam per numerum di- 
mcnfionum xquationis 3 fubduco dc fpccie qux pro nova radice 
fignificanda aflumirur, puta de y^ & refiduum y + \ fubftituo pro 
x , & provenit, 
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-4yy - Hy - V 
+ 4 y + \ 6 

- 6 

wtf^o potefl fcf frtfatf tquationis terminus tolli. Propo- 
natur aequatio — 5^'-+- 3^-*- — j-*- — i = o, & finge x=y — e, 
& fubftituendo y — e pro x orietur hxc aequatio. 

Hujus aequationis tertius terminus eft 6ee + t>e + % du&um in 
yy. UbiC\6ee+9e + l nullum cffct, evenirct ipfum quod volu- 
mus. Fingamus itaque nullum cfle ut inde colligamus qumam nu- 
merus ad hunc efle&um fubftitui dcbctpro r, & habebimus sequa- 
tionem quadraticam 6ee + p f + $=o, qux divifa per 6 dctee + le 

+ J=o, kuee=~lt — \, & extrada radice e=—}± /£"=7, 

fcu =— j +_//,, hoc eft = — '±;,atqueadeovel=— ivel=:— 1. 
Undc y — e erit vcl y + \ vel )• + 1 . Quamobrcm cum y—e, fcriptutn 
fuit pro x, vice y — e dcbet y+ l t ve\y+i fcribi pro x, ut tertius 
aequationis rcfultantis terminus nullus fit. Et in utroque quidem 
cafu id cvenict. Nam fi pro x fcribatur y + \ orietur hacc aequatio 
yt—yi— *<y — «» =0i fi n fcribatur y+ 1 ,orieturfccc /+>3-- 
— 6=0. 

Pojunttf radices aquationis per datos numeros muHiplicari vel di- 
vidii fc? boc patlo termini *quatimum dminuiy fratlionefqut fcf ra- 
dicales quantitates aliquando tolli. 

Ut fi aequatio fit y\ — \y — # = 0, ad tollendas fra&iones 
fingo efle y = \ z, & perindc pro y fubftituendo [z provenit ae- 

quauo nova ~ — — — = o, & rejecto termmorum com- 

mum 
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muni dcnominatore , — nz — 146 — 0, cujus xquationis radices 
funt triplo majorcs quam antc. Et rurfus ad diminuendos terminos 
arquationis hujus fi fcribatur iv pro z, prodibit 8r } — 24^ — 146 
= o, & divifis omnibus per 8 fict ■ — 3 v — 1 8 i - o, cujus acquationig 
radices dimidiae funt radicum prioris. Et hic fi tanJem inveniatur 
v ponendum crit %v==z 9 ) z s= & y + \ - x, & aequationis 
primo propofitae — 4XX+4* — 6 -o habebitur radix x. 

Sic & in aequationc ** — ix+ f 5=0, ad tollendam quantita- 
tem radicalem v* 3 , pro x fcnbo y t' 3 , & provemt aequatio 
v 3 — 2^ / 5+ V 3 = 0, quac divifis ommbus terminis pcr v 3 
fit 5 >5 — 1V+I=0. • 

Rurfus aquationis radices in earum reciprocas tranfmutari poffunt , 
pafto aauatio aliquando ad formam commodiorem reduci. 

Sic aequatio noviflima %?~zy+ 1 =0, fcribendo -j pro cva- 

dit * — 1 = o, fcu terminis omnibus multiplicatis per s3, & 

ordine tcrminorum mutato z» — 222+3=0. Poteft etiam aequa- 
tionis terminus pcnultimus hoc pa£to tolli , fi modo fecundus prius 
tollatur, ut fa£him vides in excmplo pracccdentc. Aut fi antcpe- 
nultimum tolli cupias id fiet fi modo tertium prius tollas. Scd & 
radix minima hoc paclo in maximam convcnitur, & maxima inmi- 
nimam ; quod ufum nonnullum habcrc poceft in fcqucntibus. Sic 
in xquatione x 4 — *i — ij?A'*+4px— 30 = 0, cujus radiccs funt 

3, x, 1,— f , fi fcribatur -y pro x rcfultabit aequatio ~ — p $ 

— L£+4£ — 30 = 0, quac, tcrminis omnibus multiplicatis pcr y* 

ac divifis pcr 30, fignifquc mutatis, fiet — v>y^ + xkyy + w/ — jt 
= o , cujus radices funt J , | , 1 , — \ \ radicum afiinnativarum 
maxima 3 jam converfa in minimam \ , & minima 1 jam facra ma- 
xjma, & radicc negativa — f quac omnium maximc diftabat a nihi- 
lo, jam omnium maxime accedcnte ad nihil. 

Sunt & aliae xquationum tranfmutationes fedquae omncs ad exem- 
plum trarifmutationis illius ubi tcrrium acquationis terminum fuftuli- 

mus 
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mus confici poflunt, ut non opus fit hac de rc plura diccrc. Adda- 
mus potius aliqua de Limitibus iEquationum. 

Ex ALquationum gencraticne conjlat quod cognifa qttantitas fccundi 
termini aquationis y fi fignum ejus mutetur , <equal'ts fit aggregato omnium 
radicum jub fignis propriis ; ta tertii aqualis aggregato reclangulorum 
fub fingulis binis radicibus ; e a quarti fi fignum ejus mutetur , aqualis 
aggregato contentorum fub fingulis ternis radicibus ; ea quinti aqualis 
aggregato contentorum fub fingulis quaternis j fc? fie in infinitum. 

Aifumamus x=a, xz=b y *= — *=</, &c. fcu * — *=o, 
x—b=o, x+c=o, x—d=o, &cx horum continua multiplica- 
tione gencrcmus xquationes, ut fupra. Jam multiplicando * — « 

pcr x — b producctur xquauo xx"^*x + ab = o ; ubi cognita 

quantitas fecundi tcrmini, fi figna cjus mutcntur, nimirum a+b 9 
eft fumma duarum radicum a & b , & cognita tcrtii a b illud uni- 
cum quod fub utraque continetur rcctangulum. Rurfus multi- 
plicando hanc xquationem per x + c producetur xquatio cubica 
— a + ab 

x* — bxx — acx + abc = o,ubi cognita quantitas fccundi fub fignis 
+ c — bc 

mutatis nimirum a+b — c cft fumma radicum a 9 b & — c ; cogni- 
ta tertii a b — a c — b c , fumma rectangulorum fub fingulis binis 
a & b , a&c — c 9 bbX — c; &cognita quarti iub figno mutaro— -abc 
illud unicum contcntum eft quod omnium continua multiplicationc 
generatur, a in£in — c, Adhxc multiplicando cubicam illam xqua- 
tionem pcr x— d producctur hxccc quadrato-quadratica 

+ ab 

— a — ac +abc 

. — b . — bc — ab d . • 

x* , ,xx , L ,jX — abcd—01 
+ c + ad + bcd 

— d +bd +acd 

— cd 

ubi cognita quantitas fecundi termini mb fignis mutatis a+b — c+d t 
cft fumma omnium radicum; ea tertii ab — ac — bc+ad+bd—cd 
fumma rectangulorum fub fingulis binis ; ca quarti fub fignis muta- 
tis — abc + abd—bcd-«acd fumma contentorura fub fineulis ter- 

Bb nis. 
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nisj ea quinti — abcd contcntum unicum fub omnibus. Et hinc 
primocolligimus omncsasquationis cujulcunque,terminosncc frafros 
ncc furdos habentis , radices non furdas , & radicum binarum rcctan- 
gula , ternarumque aut plurium contenta efle aliquos cx diviforibus 
intcgris ultimi termini ; atque adeo ubi conftitcrit nullum ultimi tcr- 
mini diviforem, effe aut radicem acquationis, aut duarum radicum 
re&angulum pluriumvc contcntum , fimul conftabit nuHam efle ra- 
diccm radicumve rc&angulum aut contentum nift quod fit furdum. 

Ponamus jam cognitas quantitates tcrminorum a:quationis fubfignis 
mutatis eflc p 9 f , r, $ % /, «, &c. eam ncmpe fccundi p, tcrtii 7, 
quaiti r, quinti /, & fic dcinccps. Et fignis tcrminorum probe 
obfer vatis fiat^- *. p a + z q=b.p b + q a + 3 r=c. p c + q b + r a + 4 s ~d. 
p j+qc+r b + sa + f t — e.pe+q d+rc+s b+ta+6v=f. &fic inin- _ 
finitum , obfervata ferie progreflionis. Et erit a fumma radicum , b 
fumma quadratorum cx fingulis radicibus, c fumma cuborum, d 
fumma quadrato-quadratorum , e fumma quadrato - cuborum , /fum- 
ma cubo-cuborum , & fic in reliquis. Ut in xquatione — 

— ip x x+ 49 * — 30 = 0, ubi cognita quantitas fecundi termini cit 

— 1 , tcrtii — 19, quarti +40, quinti — 30 •> ponendum erk 1 =p 9 
ip = y, — 49 = r,30=J.Et indc orientur « = (/> = ) i.b - {pa+zq 
= 1 + tf = )l9.c = (pb+qa+ir= 19+19-147=)— %9-d=(pc 
+ fjb + ra+^s = — 89 + 741 — 49+no = )7ij. Quare fumma 
radicum erit 1 , fumma quadratorum radicum 39, fumma cuborum 

— 89, & fumma quadrato-quadratorum 71 3. Nimirum eequa* 
tionis illius radiccs (unt 1 , 1, 3 & — 5, & harum fumma 
i + z+3 — r eft I, fumma quadratorum 1+4 + p + ifcft 39, 
fumma cuborum 1 + 8 + 17— nr eft — 89, & fumma quadrato- 
quadratorum 1 + 16 + 81 + 6if eft 71 j. 

29* Limitibus ALquationum. 

Et hinc colliguntur Limites intcr quos confiftcnt radices arquatic- 
nis ubi nulla carum impoflibilis eft. Nam cum radicum omnium 
quadrata funt affirmativa, quadratorum fuinma affirmativa crit, idco- 
quc quadrato maxima: radicis major. Et eodcm argumcnto , fumma 
quadrato-quadratorum radicum omnium major crit quam quadrato- 
qundrarum radicis maximve, & fumma cubo-cuborum major quam 
«ubo-cubus radicis maximx. Qttam- 

* 
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Quamobrem fi Umitem defideres quem raiicet nulL* tranfgrediuntur , 
quxre fummam quadratorum radicum 13 extrabe ejus radicem quadra- 
ticam. H£c cnim radix major erit quam radix maxima aquationis. 
Scd ad radicem maxiroam propius acccdcs fi quxras fummam quadra- 
to-quadratorum &f extrabas ejus radicem quadrato-quadraticam , 13 
adbuc magis fi qu<eras fummam cuboHuborum exirahas ejus radi- 
cem cubo-cubicam : Et ita in infinitum. 

Sic in xquationc prarccdcnte radix quadratica fummx quadrato- 
rum radicum, fcu / $p, cft 6\ quam proximc, & 6} magis diftat 
a nihilo quam ulla radicum i , z , j , — j\ At radix quadrato-qua- 

dratica fummae quadrato -quadratorum radicum , nempe / 72$ qux 
cft f \ circiter, proprius acccdit 

Si intcr fummam quadratorum 6c fummam quadrato-quadratorum 
radicum invcniauir media proportionalis , crit ca paulo major quam 
fumma cuborum radicum fub fignis affirmativis connexorum. Et 
inde hujus medix proportionalis & fummae cuborum fub propriis 
iignis, ut prius invcntx, fanifumma crit major quam fumma cubo- 
rum radicum affirmativarum , & lemidifRrentia major quam fumma 
cuborum radicum ncgativarum. 

Atque adeo maxima radicum ajfirmativarum minor erit qtiam radix 
cubica illius femifumm* , fjf maxima radicum negativarum minor quam 
radix cubica illius fcmidtfferentia. 

Sic in aequationc praccedcntc mcdia proportionalis intcr fummam 
quadratorum radicum $p, & fummam quadrato-quadratorum 72.$ 
cft 168 circiter. Summa cuborum fub propriis fignis fupra crat 
_8p. Hujus & 168 lemifumma cft 39 i, fanidincrentia 128 \. 
Priorisradix cubica, qux cft 2{ circicer, major eft quam raaxima 
radicum affirmativarum z. Pofterioris radix cubica quae cft f } ' t 
proximc, tranfoendit radiccm negativam — f. Quo cxcmplo vidcrc 
cft quaro propc ad radicem hac methodo acceditur ubi unica tantum 
radix negativa cft vcl unica affirmativa. Et tamen propius adbuc ac- 
cederetur 9 fi inter fummara quadrato quadratorum radicum & fum- 
mam cubo-cuborum mcdia proportionalis invenirctur atquc cx hujus, 
& fummx quadrato-cuborum radicum fcmifumraa & femiduTerentia 
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radiccs quadrato cubicx cxtrahercntur. Nam radix quadrato-cubica: 
fcmifummx- tranrccndcrct maximam radicem affirmativam , & radix 
quadrato-cubicn femidiffercntix maximam ftu cxtimam ncgariram , 
fed cxceflu multo minorc quam antc. Cum igitur radix quxlibet, 
augcndo vcl diminucndo radiccs omncs fieri potcft minima , dcin mi- 
nima iri maximam convcrti , & pollea omnes prxtcr maximam ficri 
ncgativx, conttat quomodo radix impcrata quam proximc poteftob- 
tincri. 

S: radices mnes pratcr dttas negitir:* funt 9 p$ffunt UU dtue fimul 
koc modo crui. 

Invcnta juxta mcthodum prxccdcntcm fumma cuborum duarum 
illarum radicum , ut & fumma quadrato-cuborum & fumma quadra- 
to-quadrato cuborum radicum omnium ; intcr poftcriores duas fum- 
mas quxre mcdiam proportionalem , & ca crit diffrcnti;i intcr fum- 
mam cubo-cuborum radicum affirmativarum , & fummam cubo-cu- 
borum radicum ncgativarum quam proxrmc ; adcoquc hujus medix 
propoitionalis & fummx cubo-cuborum radicum omniu.n fcmifura- 
ma erit fumma cubo-cuborum radicum arfirmativarum , & fcmidiftc-, 
rcntia erit fumma cubo-cuborum radicum ncgativarum. Habita igi- 
tur tum fumma cuborum , tum fumma cubo-cuborum radicum dua.- 
rum afHrmativarum , de chiplo fummx pofterioris aufcr quadratum 
fiimmx prioris, & reliqui radix quadratica crit diflcrcntia cuborum 
duarum radicum. Habita vcro tum fuinma tum diffrcntia aibo- 
rum habcntur cubi ipfi. Extrahc eorum radiccs cubicas & habcbun- 
tur xquationis radiccs du:c atfirmativx quam proxime. Et fi in al- 
tioribus poteftatibus opu3 confimilc inftitucrctur magis adhuc accc- 
derctur ad radiccs. Scd hx limitationcs ob difficilcm calculum mi- 
nus ufui funt , & ad xquationes tantum lc extcndunt qux nullas habcnt 
radiccs imaginarias. Quapropter limitcs alia rationc invcnire jam 
doccbo qux & facilior fit & ad omnes xquationcs fe cxtcndat. 

Multiplicetur aquationis terminus- unufquifqne per mimerum dimen» 
fionum ejus, & dividatur fatlum per radicem arquationis. Dcin rur- 
fus multiplicetur unu'quifque terminorum proneuntinm per numerum 
unitate minorem qttam prius, fc? faclum diviJatur per radhem <equa- 
tionit. Et fic pergatur femper multiplicando fer mimeros unitate mi- 
mres quam prius , fc? fatlum dividendo per radicem, doncc tandem tcr- 
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tnlni omnes deftruantur quorum figna dherfa funt a Jigno primi feu al- } 
tijfimi termini prtter ultimum. Et nunif.ru s ille erit emni affirmativa 
radice major , qui in terminis prodeitntibus fcriptus pro radice, efficit 
eorum qui JinguHs vicibus per muhiplicationcm producebantur aggrega- 
tum ejufdem femper ejfe figni cum primo feu altiffimo termino <equati+> 
nis. 

Ut fi proponatur xquatio x*— 2 x*— i o x* + jo x x +6 \ x— 1 20=0. 

Hanc primum fic ^plicaJ,_ 2 t~io*i+ 30* *+tf** 7 120. 
Dein "tcrminos prodeuntcs divifos pcr x rurfum multiplico fic 

f ti _ gli - p* » +60 * +d 5 , & tmninos p«««-«- nu - rum *■ 

videndo per x prodeunt 10 x' — 24XX— 60 x + 60 , quos minucndi 
gratia divido per maximum diviforem 4 & fiunt fx* — 6"xx— tf* 
+ if. Hi itidem multiplicati pcr progreffioncm $.2. 1.0, 3c divifi 
pcr x fiunt if x x-— nx — if, & rurfum divifi per 3 fiunt fxx 
— 4x — 5*. Et hi muItipTicati pcr progrdfioncm t. 1. o, & divifi 
pcr ix fiunt fx — _. Jam cum tcrminus xquationis altillimus xf 
afKrmativus fit, tcnto quinam numcrus (criptus in his produ_h"s pro 
x, cfKcict ca omnia afrirmativa efic. Et quidcm tcntando 1, fit 
jx — 1= 5 affirmativuni fcd fxx — 4* — f, fit — 4 ncgativum. 
Quare limes crit major quam 1. Tcnto itaque numcrum aliqucm 
. nwjorcm pnta 2. Et in fingulis fubitauendo 2 pro x, evadunt 

f X 2. — 8 

S xx — 4* — f = 7 

fXi — 6xx IfX +lf —l 

fx* — 8x» — ^oxx+_ox+63 = 7sx 

X* 2X* IOXJ + 3OXX+63X— I20 = 4<f. 

Quare cum numeri prodeuntes 8. 7. 1 . 79. 46 , fint omnes afRrmar 
bvi, eritnumtrus 2 major quam radicum afhrmativarum maxiraa. 
Similitcr fi limitcm negativarum radkum invcnire vcllcm, tento m> 
mcros ncgativos. Vcl quod perindc cft muto figna terminorum al- 
tcrnorum & tento affirmativos. Mutatis autera terminorura altcrno- 
rura fignis, quantitates in quibus numcri fuMituendi funt fient 
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f* + i 

fxx + 4* — f 
fx» +6xx — If * — 15- 
fx* + &x* — 30XX — 6ox +6% 
x* +zxi — ioxi — 30XX+63X+UO. 

Ex his feligo quantitatem aliquam ubi cermini negativi maximc prx- 
valcrc videnturj puta fxi + ftx* — $o*x~ obx+o"}, & hic fub- 
ftituendo pro x numcros 1 & 2 prodeunt numen negarJvi — 14 
& — 33. Unde limes erit major quam — z. Subftituendo autcm 
numerum 3 prodit numerus aftirmativus 2,24. Et fimiliter in cac- 
tcris quantitatibus fubftituendo numerum $ pro x prodit fempcr nu- 
mcrus afHrmativus. Id quod cx infpc&ionc fola colligere licet. Quare 
* * numcrus — 3 tranfccndit omnes radices negativas. Atque ita ha- 
bentur limites 1 & — 2, inter quos radiccs omncs confiftunt. 

Horum vcro limitum invcntio ufui cft tum in redu&ione sequa- 
tionum per radices rationalcs , tum in extractione radicum furdarum 
ex ipfis ; nc forte radiccm extra hos limites aliquando quacramus. 
Sic in aequatione noviflima fi radiocs rationales , fiquas fbrtc habcat, 
invcnirc vcllcm ; ex fuperioribus ccrtum eft has non alias efic poflc 
quam divifores ultimi termini acquationis, qui hic cft 110. Proin 
tcntando omnes ejus divifores, fi nullus carum fcriptus in asquationc 
pro Tadice x efficeret omnes terminos evancfccrc ; certum eft acqua- 
tionem non admitterc radiccm nifi quae fit furda. At ultimi tcrmini 
110, divifores permulti funt, nnnirum i.~ 1.1.-113. — 3.4. — 4. 
f. — f. 6. — 6. 8. — 8. 10.— 10. 1 1. — ix. if. — 1 f . 10— zo. 24. — 14. 
30. — 30.. 40. — 40. 60 — 60. 1 10. & — 1 10. Et hos omncs diviforcs 
tentare , tsedio cflet. Cognito autcm quod radices intcr limites 1 & — 2 
confiftunt, liberamur 1 tanto labore. Jam cnim non opus erit divi- 
forcs tcntare nifi qui funt intcr hos Umkes , nimirum diviforcs 1,— 1, 
&— 1. Nam fi horum nullus radix cft, ccrtum cft xquarionem non 
habere radiccm nili quac fit furda. 

. . r • . '" 
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ALquatlonum Redutfto per Dlvifores furdos. 

Hactenus redu&ionem arquationum tradidi quaz rarionales divilb- 
res admittunr. Scd antequam xquationem quatuor, fex, aut 
plurium dimenfionum irreducibilem eflc conchidere poflumus, ten- 
tandum cnt etiam annon per furdum aliquem diviforem reduci queat ; 
vel quod pcrinde cft ,tentandum erit annon aequatioita in duasacqua- 
les partes dividi poflit ut ex utraque radix extrahatur. Id autcm fiet 
pcr fequentem mcthodum. 

Difpone ttquationcm fecundum dimenfiones litera alicujus, ita ut 
omnc- ejus ttrmini fub fignis fuis conjunclim xquales fint mhilo>& ter- 
minus altifjimus affirmativo figno ajficiatur. Deinde fi tequatio qua- 
dratica fit ( nam hunc cafum ob rei analogiam adjicere lubet ) aufer 
utrobique terminum infimum y & adde quartam partem quadrati cogni-. 
ta quantitatis termini medii. 

Ut fi xquatio fit x x — a x~b = o,aufer utrobique — b & adde \ aa, 
& cmerget xx — ax+\aa~b+\aa^ (# extracla utrobique radice 

ftet x~\a = ±_ Vb + l 4 aa , fivc x=\a +_ s?b + 4 aa:' 

$>)uod fi aquatio fit quatuor dimcnfionum , fit ea x*+px*+qxx 
+rx+s=o, ubi />, q, r,Us t denotant cognitas quantitates tetmi- 
norum aquationis fignis propriis adfeclas. Fac 

t 9 

S \et * = (. 

Dein pone pro n communem aliquem terminorum & fcf i £ diviforem in- 
tcgrum, &non quadratum ,qui & impar effe debet fc? per^divifus uni- 
tatem relinquere , fi terminorum p& r alteruter fit impar. Poneetiam 

pro k dtviforem aliquem quantitatis ~ fi p fit par ; vel imparis divi- 

Jf 1. * • 

foris dimidium fi p ftt impar\ vel nibil, ft dividuum & fit nihit. jtie 
'fer guotum de\pk,& reliqui dhnidium dic l. Dein pr» Qponr 

A ft ffc 

— — 9 y tenta ft n dividat £)g~s , fc? ^uoti radix fit ra/ia- 

naJis & equaTts l. Si hoc contigerit ad utramqut partem tquationis 
adde nkkx x+xnkl x+nll ', & radicem txtrahes utrobique , pro- 
dettnte xM + \p* + Q~nl in kx+l 
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Exempli gratia, proponatur scquatio x^+i2x — 17=0, & quia 
p & q hic defunt, & r eft i 1 , tc jeft - 17, fubftirutis hifcc nu- 
mcris fict »=0, /3=ii, fic £=—17, & ipforum /3 &2ffeui2 

3 

£k 54 communis divifor unicus, oimirum 2, erit ». Porro — 
eft 6, & cjus divifores 1 , z, 5 , & 6 fucceflive tcntandi funt pro 

»• I Jf jfc iC 

*, & — 3, — |, —I, — pro / refpectivc Eft autem — - — 

id cft kk xqualc Q; Eft&V^^, id eft /92£L 7 =/. 

Ubi numeri parcs 2 & 6 fcribuntur pro k , Q fit 4 & 36", & 
QQj— J numerus crit impar adeoquc dividi non potcft per n (eu 2. 
Quare numcri illi i & 6 nejiciendi funt. Ubi vero 1 & 5 fcribun- 
tur pro 'k % Q.fit 1 & p, & QQ— s fit 18 & p8, qui numcri di- 
vidi poflunt per », & quotorum radices extrahi.Sunt cnim +_ 3 & 
+_ 7 : quarum tamcn fola — 3 congruit cum /. Pono itaquc k = i, 
/=-3, 6cQ=i, & quantitatem nkkxx + inklx+nll, id cft 
xxx — ixx+ 18, addo ad utramquc partem acquationis, & prodit 
x 4 + 2 xx + 1 — ixx — 12* + 18 , & extra&a trobiquc radice, 
xx + 1 — x v* 2 — 3 v* 2. Quod fi radicis extra&ioncm efiugerc ma- 
lucris pone x x + ipx +Q== / nxkx+l, & invcnietur ut antc 
xx+ 1 = +, V* 2 x x — 3. Et ex hac aequatione fi radices itcrum ex- 

trahas provcniet *=+_', V*2 +_ v 7 ^ — i + 3 v r 2,/&.f.(ecundumfigno- 

rum variationcs, x — — ', ^2+^3 y' 2 — i , =-r i v* 2— 3 \' 2 — *. 
ltcm x = | 1+ v 7 — 3 \/ z — *, & x=', 2 — v' — 3 V2 — [. 
Qux quidcm quatuor funt radiccs arquationis fub initio propofitx 
x*+i2x — 17=0. Sed earum ultimae duse funt lmpoflibiles. 

• Proponamusjama^uationemx 4 — 6 x* — f8*x — 1 14* — 1 i — o, 
& fcribendo — .6*, — -f8, — 114, & — 11 pro 7 , r, & s re- 

fpe&ive, orictur — 67 = «, — ^if r=#, & — ii^;=f. Numc- 

rorum /3 & 2^, fcu — jif 5c — —^, communis divifor cft uni- 
cus 3, adeoquc hic erit », & ipfius — feu — iOf diviforcs funt 

■ 
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3 > U 7 9 *f > M » 3f 5 & 10 f> V* «feque tentandi funt pro Qua- 
re tcnto primum 5 , & quotum — 3f , qui prodit dividcndo — pcr 
k fcu — iof pcr 3 , fubduco dc fcu — 3 x 3 , & reftat 16* ; cu- 
jus dimidium 1 3 cflc dcbct /. Scd ***** , fcu ^7****7 ^ 

— 10 erit Q, & QQf- s crit 41 1 , qui dividi potcft pcr n icu 3 , 
fed quoti 137 radix non poteft cxtrahi. Quamobrcm rejicio 3 & 

/3 

tcnto f pro k. Quotus qui jam prodit dividcndo — pcr k , fcu 

— iof pcr f , eft — ti , oc hunc fubduccndo dc \pk Ccu — 3 * f 

<i + # i 

rcftat 5, cujus dimidium 3 crit /. Eft 6c Q fcu* — ; — id cft 

■ * 

— 6 ? + 7f numcrus 4. Et QQ^— s * 16+ 11 dividi poteft 
2 



per » ; & Quoti, qui eft p, radix cxtra&a 3 congruit cum /. Quam- 
obrcm concludo cflc / -3, *=f, Q=4, & »=3, Cc fi nkkxx 
+%nklx + nll % id eft 7f **+pox+ 17 ad utramque partem «qua- 
tionis addatur,radiccm utrobique extrahi poflc,8c prodive xx + \px 
+ Q= Snxkx+I, feu x x — 3* + 4 =r + v* 3 * f x + 3 ,&extraaa 
3 + f ^ ? .7 71777 

ltcrum radice x = ^= +_ * 173. 

2 1 

Haud fccus fi proponatur aequatio haecce x 4 — p*3+ if ** — 17 x 
+ p=o, fcribcndo — p, + if , — 17, & +p, pro p,q, r, & * re- 
fpcclrive, emcrgct — f J = * , — foJ=/3, 8c Ipforum 3 

& 2<T, fcu — T & Vr communes divifores funt 3 , f, 9,1^,27, 
4 f, & i^f; fcd p quadratus eft, & 3, if , 27, I3f divifiper nu- 
mcrum 4 non rclinquunt unitatem,ut ob imparem terminum p opor- 
terct. His itaquc reje&is reftant foli f & 4f tentandi pro n. Po- 

/3 

namus primo » = f , & lpfius — feu — V divifores imparcs dimi- 

diati nempc t» i » \ 9 V» V > tcntandi erunt pro *. Si * ponatur I, 

/3 

quotus — « qui proditdividcndo — per k , fubductus de \p k fcu 

rw 

Cc — 



123 JEquationum Reduclit 

m+nkk 

— ; relinquit 18 pro i/, & — - — feu — i eft & QQ~ s 9 

fcu — f dividi quidem potcft pcr n fcu f , led Quoti ncgativi — i 
radix impoflibilis cft, qux tamcn dcbcrct cfle p. Quare concludo 
k non eflc * & tcnto jam fi fit J. Quotum qui oritur dividendo 

— pcr k, feu — V pcr nempc Quotum — V fubduco de \pk 

fcu —V & reftat o. Unde / jam nihil crit. Eft autem LtlL* 

feu $ acqualis Q^, & Q.Q,— s nihil cft; unde rurius /, qui hujus 
Qft,— s divifi per n radix eft, invenitur nihil. Quamobrem his 
ita quadrantibus^concludo efle »=f, * = }, /=o, & Qj= $ , adco- 
que addcndo ad utramquc partcm sequationis propofitae terminos 
nkkxx + znlkx+nll id cft y*x, & radicem quadraticam utrobi- 
que extrahcndo prodirc xx+\px+Q = / n < **+/, id eft xx — 4 J x 

Ejdem melhodo reducuntur etiam tquationes literales. Ut fi fucric 
xi—iax* ^_** a xx — za* x+a*=o,fubftituendo — xa,zaa — -c c y 

— la* &+*♦ pro^, j refpec~tive,obtincbuntur aa — c c = * 

— a^— «3 = 0, &| * + Quantitatum /8 & * f 

divifor communis cft aa + cc qui proinde erit «; & - fcu di- 

vifores habet 1 & a. Sed quia n duarum cft dimenfionum , & k V n 
non nifi unius cfle dcbcr, idco k nullius erit, adeoquc non poteft 

tflc a. Sit crgo *=i , & divifo — pcr k aufcr quotum — a de 

» />* fcu -a & reftabit nihil pro /. Porro t±lLL f cu aacdQ, 

& QSlr* ftu a * — nihil eft; & inde rurfus prodit nihil pro /. 
Quod arguk quantitates », i, /, & Qjc£tc inventas efle; & addi- 
tisadutramquepartem arquationispropofitxterminis** kxx+ 1 » k Ix 
+nll,idcbaaxx+ccxx i radicem utrobique extrahi poflc, 8c extra*. 
tionc illa prodivcxx+\px+Q^ V»*tt+lM cft 
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J* * $ aa+cc. Et extra&a iterum radicc ,v=;j + | Vaa+cc + vel 
j — _ d 

— V J<Y — i 4<J +^ tf aa+CCm 

Ha&enus regulam applicui ad extra&ionem radicum furdarum: 
poteft tamen eadem ad cxtra&ionem ctiam rationalium applicari, fi 
modo pro quantitatc n ufurpctur unitas ; coquc pa&o una vice exa- 
minare poflumus utrum xquatio fradis & furdis tcrminis carens di- 
vifbrem aliquemduarum dimenfionum aut rationalcm aut furdum ad- 
mittat. Ut fisequatio * 4 — x* — fxx+nx — 6=0 proponatur, 
fubftituendo — - 1 , — f , + ia, & — 6, pro />, 7, r, & s refpe&i- 
ve invcnicntur — S\~*y PJ=/3> & poncndo n— 1 , Quantitatis 

— ftu V divifores funt I, J f 5, if 9 15" , 75*: quorum dimidia 
(iiquidcm p fit impar) tentanda funt pro k. Et fi pro k tcntc- 
mus l , fietj/* — — „ cjus dimidium — {=/. Itcm 

— - — =1=0,, & =6 cujusradix congruit cum /. 

Concludo itaque quantitatcs », k, /, Qre&e inventas efic; & 
additis ad utramquc partcm jequationis terminis nkkx x+t nklx+nll, 
id eft 6\xx— iz' t x+6\, radicem utrobique extrahi pofle ; & ex- 
tractionc illa prodire x x + \px+ Q= + v* » ***+/, id eft x * — « * 
+ i=i.i xijx — i{, feu#* — 3* + ; = o, & xx+zx — 2.— o, 
adeoquc per hafcc duas aequationcs quadraticas, arquationcm propo- 
iitam quadrato-quadraticam dividi pofle. Scd hujufinodi divifores ra- 
tionales cxpcditius invcniuntur per aliam mcthodum fupra traditam. 

& 

Siquando quanticatis — ■ multi funt divifores ita ut omncs pro k 

tcntarc molcftura fuerit, poteft eorum numerus cito minui quarren- 
do omncs diviibrcs quantitatis *s — \rr. Nam horura alicui aut im- 
paris alicujus dimidio dcbet quantitas Qacqualis efle. Sic in exemplo 
noviflimo «;-{rrcft — }, c cujus diviforibus 1, aut iifocm 
dimidiatis '„ /, », aliquis debet efle Q. Quare figillatim tentando 
k 

«pantitatis — diviforcs dimidiatos \, |, /, V, & Y P*o k, reji- 
n 

Cc 2 cio 
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cio omnes qui non efficiunt \*+\nk k , feu — V + \ k k - id eft Q. 
eflealiqueme numeris i, $, p, «, f. Scribendo autem », J, 
f », V, P ro prodeunt refpe&ive — f, — {, + |, + fcfr. 
pro e quibus foli — g & j reperiuntur in prajdicHs numeris, 1, 
5, 9» U f > ?i adeoquc,cacteris rejc&is, aut crit * = J, & Q.=— J 
aut k = , & Q= i. Qui duo cafus examinentur. Atque ha&enus 
de aequationibus quatuor dimenfionura. 

Si tquatio fex dimenfionum reducenda efi ,fitca x 6 +pxi+qx4+r 
+sxx+t x + v=o t & fac 

? — = r — * « = /3. * — « ^ 3 = y. 

y— = £ /-J»0 = „. <l> — J /3/3 = 0. 

£0 — » „ „ = a. 

Dein fumatur pro », communis aliquis ccrminorum 1%, *, lfl di- 
vifor intcger & non quadratus, nec per numcrum quadrarum divifi- 
bilis, qui etiara pcr numerum 4 divifus relinquit unitatem; fimodo 
terminorum />, r, / aliquis fit impar. Pro k fumatur divifor ali- 

quis intcger quantitatis fi p fit par, vel diviforis imparis dimi- 
dium fi p fit impa», vcl nihil fi a nihil fit. Pro Q^ quantitas 
\* + \nkk. Pro / divuor aliquis quantitatis ^ r - QQp—t ^ 
fit integerjveldiviforisimparis dimidium fi Q.fitfrachisdenominato- 
rcmhabens numerum ljvel nihil fidividuum iftud 

Qr-QQ,-, 

fit nihil.Et pro R quantitas '.r — jQj> +nkl. Dein tentafi RR — v 

dividi poflit per », & Quoti radix extrahi; & practerea fi radix ifta 

.. r . . QR— «/ . .QQ+/>R— »//— , 

xquahs fit tam quantitati ^ ■ quam quantitati 

Si ha?c omnia evenerint, dic radkcm illam m\ & vicc ccquarionis 
propofitac fcribe hanc *3 + « p xx+Qx+K=z+_ V* n x I7T+77+*. 
Etenim hacc xquatio, quadrando partes & auferendo utrobiquc ter- 
minos ad dextram, producet xquanonem propofitam. Quod fi ca 
omnia in nullo cafu evenerint, redu&io crit impoffibilis, fi modo 
prius cooftet acquationem per diviforem rationalcm rcduci non pofle. 

1 ' 

Exempli 
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ExempU gratia, proponatur xquatio x 6 — xax* + zbb x\ 

— laabb , 

+ zabbx)+za*b xx+lj"* =0, & faibendo — za, + zbb 9 

+ zabb, — x a a bb + xa*B — +sb* t o, & xaab* — a*bb pro p, 
q, r, 5,/, & v refpe&ivc, prodibunt zSb — aa—a. $abb—a>~&. 
zaH + zaabb — ^abi — a*=y. — b* + zaH+xaabb — ^ab* 

— W+ia>bb-4ab* = *. &-aab* + a<bb- l 4 a? = 9. 
Et terminorum i£ »?, & z9 communis divifor eft a a— z b b, leu z b b—a a 
perindc ut aa vcl zbb majus fit. Sed cfto aa majus quam zbb 9 
& aa—zbb crit ». Debct cnim n fonper affirmativum cfle. Porro 

— cft — \aa + zab + \bb , — cft — W + zabb, & — cft X 
w m ™ 

+ U*i*,adeoque £ 4-8^ fa £*i>-*«"-l*'» 
+ l .«3^3— \aab* 9 cujus divifores funt 1, <z, aa\ fed quia v*»*£ 
non nifi unius diraenfionk cfle potcft, ©c unius cft, idco k nul- 
lius eritjproinde non nifi numerus efie poteft.Quare rejc&is a&aa, 
reftat folum 1 pro k. Pnetcrea \*+\nkk dat nihil pro 6c 

— — ' ctiam nihil eft; adeoquc J, qui cjus divifor efle 

dcbet , crit nihil. Deniquc x , r — \pQ+nkl dax. abb pro R. Et 
RR-i^eft-za^Hfl 4 ^, quod dividi poteft pcr n feu <i a — 1 * * f 
& quoti radix cxtrahi, & radix illa negativc fumpta, nempc 

^ab, indefihit* quantitati 95^1' fcu \ non cft inxqualis , quan- 

^ wjeto ^V ^ Qua.obrc 
radix illa — ab erit & loco aequationis propofitae fcribi pc** 
teft x^ + i/xx+Qx + R^ V n*kxx +lx + m , i. cx*— -*xx 
+abb— V ga — zbb * xx — Cujus conclufionis veritatcm pro 
barc potcs quadrondo partcs xquationis mventx & aufercndo tcrm> 
nos ad dcxtram cx utraque parte. Ea enim opcrationc pToducctur 1 
xquatio x 6 — zax*+zbbx+ + zabb x* — zaabbxx + za*bx * 
~4ah*xx+iaa.b*--a>bb = Q y qux reducenda proponebatur. 

Ccj Si 
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Si aquatio efi octo dimenfionum fit ea x*+px?+qx 6 + rxi + sx* 
+ tx* + vxx + vjx + z-o, 8c fiat q — \pp-*> r — \p« = &. 
s — \p$ — !«• = ?. t — \py — i*/3 = <T. v — \*y — 4 00=f. 

*»/3y=^ & s — Jyy=f. Et terminorum it, t£, 8», 
quxre communcm divifbran qui integer fit, & non quadratus ncc 
per quadratum divifibilis, quique etiam per 4 divifus relinquat uni- 
tatem , fi modo terminorum alternorum p , r , / , w aliquis fit im- 
par: Si nullus cft cjufmodi divifbr communis, certum eft aequatio- 
ncm per extractionem furdae radicis quadratica* rcduci non pofle, & 
fi non potcft ea ita reduci , vix occurrct illarum omnium quatuor 
quanutatum divifor communis. Opufculum igitur hactenus inftitu- 
tum examinatio quauiam cft utrum aequatio rcducibilis fit nccne, 
adeoque cum cjufmodi rcducbiones raro poflibiles fint, finem opcri 
ut plurimum imponet. 

Et fimili ratione fi aquatio fit decem,duodecim, vtl pJurium dbnen- 
fionum, impoffibilitas reduclionis cognofci potefi. 

Ut fi ea fit x xo +px? + q x* + rx 7 + sx 6 +txt + vxi + ax} + b xx 
+ cx+d = o, facicndum crit q — jpp = *, r — /^« = /3, s — \p& 
— im«=y,t-lpy-\«fr-S,v-> t pS — i«y-\Q&=t,a-\o.S 
-,Sy=f, b-',0*-',yy = f,, c- \y /=0,tf*- J«r«r = *,&qua> 
rcndus communis divifor terminorum quinquc i t , z 8 u, 4 9 , 8 *, 
qui intcgcr fit & non quadratus, quique etiam per 4 divifus rclin- 
quat unitatcmfi modo terminorum alternorum p, r, t,a, c aliquis 
fit impar. 

Sic fi duodecim dimenfionum aequatio fit x"+px" + qx xo + rx9 
+ s x 9 + 1 x7+v x 6 +a x*> + b *♦ + c x* + d x x + e x +/= 0 , facicndum cri it 
q — \pp=*> r—\p« = &, S — \p& — \mm = y,t — \py — \m& = S, 
v-\pS-\*y — }PP=t y a — \pt- l«S — \&y={,b — ',*£-! /3# 
— \*y-*** — Ir^t d-iyt-lSS = x, e-;i, = hi 

f—±u=t* , & quacrendus communis divifor intcgcr & non quadra- 
tus tcrminorum. &x i«f, 8«?, 4*, 8«, 4*, 8f* qui per 4 divifus 
rclinquat unitatem, ii modo tcrminorum alternorum p, r, /, a, c, 
4 aliquis fit impar. 

Atque ita in infinitura progredi licebit, & aequatio propofitafcm- 
per per extra&ionem furda: radicis quadraticac irreducibilis erit ubi 
cjufmodi divifor communis nullus eft. Siquando vero ejufmodi di- 

vilbr 
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vilbr n invcntus fpem faciat futune reduc"tionis, potcft ca inftitui in* 

fiftcndo veftigiis opcris quod in acquatione odo dimenfionum fub- 
jungimus. 

Qiixrc numerum quadratum cui per n multiplicato ultimus sequa- 
tionis tcrminus z , fub ligno proprio adncxus quadratum numerum 
cfficit. Id autem cxpcdite fiet fi ad z ubi n eft par vcl ad 4 2 ubi n 
eft impar fucccflive addantur », f «, 7», p», 11 », & dcin- 
ceps doncc fumma aequalis fiat numcro aiicui in tabula numerorum 
quadratorum quam ad manus cfie fuppono. Et fi nullus cjufmodi 
quadratus numerus prius occurrit quam fummae illius radix quadra- 
tica au&a radicc quadratica excefliis illius furamae fupra ultimum 
aequationis tcrminum , quadruplo major fit quam maximus tcrmino- 
rum a:quationis propofitac />, r, J , / , ?>, &c. non opus erit rcm 
ultra tcntare. ^quatio enim reduci non potcft. Sed fi cjufmodi 
numcrus quadratus prius occurrit, fit cjus radix S, fi n eft par, vel 

' SS — z 

iS fi n eft impar; & V dic h. Debcnt autcm S & /; eflc 

numcri intcgri fi n cft par , at fi n impar eft , pofllmt eJfle fra&i de- 
nominatorem habcntcs numemm binarium. Et fi unus eorum fra&us 
cft , altcr fractus cflc dcbct. Quod idcm dc numcris R & m , Q^Sc /, 
p Sc k, poft invcnicndis obfcrvandum cft. Et omncs numeri S & 
b , qui intra prccratum limitcm invcniri poflimt in catalogum refc- 
rcndi funt. 

Poftca pro k tentandi funt otnnes numcri fucccflivequi noncfticiunt 
**+_*/>, quadruplo majus quam maximus tcrminus sequationis, & 

H k k 4" * 

ponendum cft in omni cafu — - — = Q^ Dcm pro / tcntandi 

funt fucccflive numeri omncs qui non efficiunt nl quadruplo 
raajus quam maximus tcrminus xquationis, & in omni tentaminc 

ponendum *P**+ *J? + nkl=K. Denique pro m tentandi 

funt fucccflive orancs numcri qui non cfficiunt nm + R quadruplo 
majus quam maximus terminorum xquatioois, & videndum an in cafu 
quovisfifiat j — QQj-/>R + /i //= 1H, 6c H+nkm=S, fit S 
aliquis nuracrorum qui prius pro S inCatalogum rdati crati&prae- 

tcrct 
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tereaji alter numerus ci S rcfpondens, qui pro b in cundem Catalo- 
_ .. zRS-w iQS + RK~v~-nmm 

gum relatus erat fit his tnbus — L nm — * T«7 

pS+2QR — t— i*lt» Us si omnia in aliquo cafu 
2»* 

cvencrint, vice aequationis propofitae fcribcnda erit haeccc x^ + Ipx* 
+ Qxx+Rx + S = / » * iFx^+TxT+mx +&. 
• Exmpli gratia proponatur xquatio x 8 + 4 x7 — x 6 — 1 o ifi + f x* 
— r *3_ ioxx— iox — 5=o.Etcritf — i/>/>= — I— 4= — f =•• 
io+io - o= /3. j— \p & — i * •= f — V=— , ,= =r. 
I — J* y — J«0=— f+*,= — /='• :«y — J/3^ = — 10 

Ergo 2<T, z«, if, 8«, refpe&ive, funt — f, — T, — 20, & 

y 9 & earum divifor communis f , qui pcr 4 divilus rclinquit 1 , 

pcrindc ut ob terminum imparem s oportuit. Cum itaque inventus 
fit divifor communis n leu f qui fpcm facit futurac redu&ionis , 
quoniam iftc impar cft, ad 42 fcu — 20 fucccflivc addo n , \ n , f w , 
7 », p», &c. feu f, if, if, 2f, 4f, &c. & prodcunt — if. 
o. zf. ©0. 105-. i 6*0. nf. $00. $8f. 480. c8f. 700. 8if. 960. 
nof. 1160. i^i^. 1600. Ex quibus Iblum o. if. 22f, & 1600 
quadrati funt. Quare horum radices dimidiatx o, 10, in ca- 

talogum rcferendx funt pro S, & v* — — , id cft 1 , J , \ , p, 

rcfpofbivc pro Sed quia S+»£ fi fcribatur 20 pro S & p pro 
h , fit 65 numcrus major quadruplo maximi terminorum aequatio- 
nis, idco rcjicio 20 & p, & rcliquos folum rcfero in tabulam ut fc- 
quitur. 

h | 1. I V 
S | o. \. 

His ita difpofitis, tento pro k numcros omnes qui non cfHciunt 
\p+_nk fcu i^fk majus quadruplo maximi termini aequationis 
40, id cft numeros — 8. — 7. — 6*. — j. -I4. — 3. — 2. 

nkk+* fkk — r 

— 1. o. 1. i. 3. + f. 6. 7, ponendo — - — feu 2 — - — ^ id 

eft numeros 120. l V- tfo.?. 20. .y. o. — {. o. V-io. y.tfo. 120. 
. rc- 
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rcfpe&ive pro Q^ Imo vero cum Q+.*/, & multo magis Q^non 
debeat majus efle quam 40, rejiciendosefle fentio ",\ 110. T & 6*0, 
& qui his refpondent — 8. — 7. — 6. — f. f. 6. 7. adeoque 
folos — 4. — %. — 2. — 1. o. 1. 2. 3. 4 pro k & V- io- V. o. 
— f o. 10. y. pro Q refpcctive tentandos. Tentemus autem 

— 1 pro k & o pro Q^,& in hoc cafu pro / tentandi demceps erunt 

fucceflive omnes numeri qui non cflkiunt Q + n / majus quam 40 , 

id eft omncs numeri inter 10 & — 10, & pro R refpe&ive nume- 

2/3 — npkk ^ 

ri + »H, feu — 7 — f/ id cft — f f. — yo. — 4f. 

4 

— 40. — 3f. — 30. — 2f. — ao. — if. — 10. — f. o. f. 10. if. 20. 
2f. 50. jf. 40. 4f , quorum tamcn trcs priores & ultimum quia 
majorcs quam 40 ncgligere licebit. Tentemus autem — 2 pro / & 
5" pro R, & in hoc cafu pro m tcntandi praetcrea erunt omnes nu- 

meri qui non cfficiunt R+_»« feu f+.fw majus quam 4% id 
eft numeri omnes inter 7& — p,& vidcndum anfiponendox - QQ 
-/R+»//, id cft f — 20 + 20 fcu f = 2H, fit H+nkm feu 

i— rm = S, id cft fi cx his numcris -. — — . — — . — — . 

' 2222 

— 2f — if --r _f if ij V 4 f ff 6f 7 f 8f . 

~ ~~T ' 2 2 ' T 2- T T" T T T" T 5 all( l uis 

acqualis fit alicui numerorum o. + \. + y qui prius in tabulam pro 
S relati crant. Et hujufmodi quatuor occurrunt — — J. i. V qui- 
bus refpondent _+ ?. +_ J, +_ J. +_ ? pro £ in eadem tabula fcripri, 
ut & 2. 1. o. — 1 pro m fubftitui. Vcrum tentemus — j pro S, 

_ , . , o r 2RS — W 2f+IO 

1 pro», & + |pro£,&fict lgw = = — & 

iQS-fRR-^- xww if-Ho-f ? fS+iQR-/— 2»//» 

2»/ ~~ —20 ~ 2** 

— — — 10 — — } , Quare cum prodeat omni cafu — fcu 

concludo numeros omnes rccTrc inventos cfle, adeoque vice ac- 
quationis propofitx fcnbendum efle x*+}^x J + Qxx + Rx 

+ S= ^ »X^Xi+/xx + »X+A , id eft X^ + 2x3 + f x — 1»= 

Dd x 
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x — ixx + x — i ». Etcnim quadrando partes hujus, produ- 
cctur xquatio illa o&o dimenfionum qux fub initio proponebatur. 

Quodfi tentando cafus omnes numcrorom , pixdi&i valorcsomnes 
ipfius b nullo in cafu inter fe confcnfiflent , argumento fuiflet xqua- 
tionem per cxtradionem furdx radicis quadrancx rcduci non po- 
tuifle. 

Dcbcrcnt autem aliqua hic in operis abbreviationem annotari , fed 
quae brcvitatis caufa prxtereo, cum tantarum reductionura perexi- 
guus fit ufus, & rei poflibilitatem potius quam praxin commodifll- 
mam voluerim exponcre. Sunt igitur hx reduftioncs xquationum 
pcr extractioncm furd* radicis quadratica. 

Adjungere jam liceret redu&iones xquationum pcr extrailionem 
furde radicii cubic* y fed & has, ut qux pcrraro utiles fint, brevita- 
tis gratia prxtereo. 

Sunt tamcn redu&iones quxdam cubicarum tquationum vulgono- 
tx , quas , fi penitus prxtcvircm , Lector fortafle defidcrarct. Pro- 
ponatur xquatio cubica xi*+qx+r—o t cujus fecundus tcrminus 
dceft. Ad hanc cnim formam xquationcm omncm cubicam reduci 
pofle conftat cx prxccdentibus. Et fupponatur x cfle =a+b. Erit 
a>+ ^aab+xabb+b* (id cft * 3 ) +qx + r = o. Sit $aab+$abb 
(idcft %abx) +qx = o 9 & crit a* + b* + r=o. Per priorcm xqua- 

q qi 
tioncm cft J=— ~, & cubice = — j-j-. Ergo per pofterio- 

ql ql 
rcmcft a *~"ZfJi + r —°> ^+ra^ = — y & pcr cxtra&ionem 

afFedx radicis quadraticx «5 = -' : r+/ * rr + ^- Extrane 

q 

ccm cubicam & habebitur a. Et fupra crat — — =b, & a+b=x. 

Ergo j — radix cft xquationis propofitx. 

Exempli gratia proponatur xquatio y* — - 6yy + 6y+n = o. Ad 
tollcndum fecundum xquationis hujus tcrminum ponatur x+z—y* 
U orictur »**<— 6x+S = o f ubi cft q = — 6, r = 8, »rr=i6, 



« 
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|i=-8, *'=— 4±v% *-^=*, & id dl 

2+ J' — 4 + v^8 + . 1 - = >.. 

^ — 4 + v/8 

■ 

Et hoc modo erui pofliint radices omnium cubicarum sequationuni 
ubi q affimativum.eft; vcl etia*m ubi q negativum eft, & non 
majus quam >rr, id eft ubi du* ex radicibus aquationis funt im- 
po/ibiles. Atubi q negativum eft, & — fimul majus quam \rr> 

fit V \rr — ~- quantitas impoffibilis, atque adeo aequationis radix 

x vcl y t hoc cafti impoffibilis erit. Scilicct hoc cafu tres funt radi- 
ces pojfibiles qux omnes eodcm modo fe habent ad aequationis termi- 
nos q &c r, & indifierenter defignantur per literam x vel y, adcoquc 
omncs eadcm dcbcrcnt lcgc erui & exprimi qua una aliqua cruitur 
& cxprimitur : Sed otnnes tres lege prafata exprimere impojfibile eft. 
q 

Quantitas a—~ qua * defignatur multiplex ctfe non potcft, ea- 

5 a 

que de caufa Hypothefis quod *, hoc in cafu ubi triplcx eft, 



hseflcpotcftbinomio* — — , feu a + b cujus norainum cubi a*+b* 

corrjunctim sequcntur r, & triplum rectangulum $*b aequetur q, 
plane impoflibilis eft ; & cx hypothcfi impoflibili conclufionem im- 
poflibilem colligi mirum efle non dcbet. 

Eft fc? fdS&W modus has radices exprimendi. Nimiruni dc a'+b'+r 

id eft dc nihilo, aufer cfi+r, feu *r+ V 7 «rr+^-, & reftabit 

z 7 

*j = — *r+* \rr+~. Eft itaque a= ^ — \r+ ^ » f r + ^' 



^b^-\r- V \rr^^\a=^-^ V ^r+^frb^ ->s+ V 'irr+^, 

Dd i adco- 
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tT J qt J J 

adcoquc horura fumma v — \r+ v i rr + 7Z + — » r "* « rr+ > 
crit =*. 

Poffunt etiam aquationum biquadraticarum radices mediantibus cu- 
bicis trui exprimi. 

Tollcndus cft autem primum fecundus acquationb terminus. Sit 
acquatio rcfultans x 4 + q x x + fx +s — o. Pone hanc multiplicatione 
duarura xx + tx+f=o 9 & x'x— e x+g = o gcnerari, id eft can- 

dem efie cum hac x* * +£ + fg = o , & collatis termin js fiet 



per redu&ioncm e 6 + iq t' + 4*t t— rr=o. Pro ee fcribo ^ & 
fiet ? + iqyy _}£ s y— rr=o 9 xquatio cubica cujus terminus fc- 



cundus tolli poteft, & radix dcinceps per regulam praecedentem vel 
fccus extrahi. Dcin habita illa radicc rcgredicndum crit poncndo 



Jy = t, lili ! = /, f +re + ' .^^ocgquationesduaxy+gx 

+ /"-0, & ** — ex+g = o 9 cxtraftis earum radicibus dabunt qua- 
tuor radiccs arquati onis biq uadraticae x*+qx x+r x+s=o 9 nimi- 
lum x= — l t+_ v,ee—f 9 & *-le± V>r^£. Ubi notan- 
dum cft quod 11 arquationis biquadraticae radiccs quatuor pofiibiles 

funt , acquationis cubicx y* + 1 qyy * W j _ r r s 0 radices tres pof- 

fibilcs erunt,atque adeo per regulam praeccdentem extrahi nequeunt. 
Sic fi tquattanis quinqut vel piurium dimenfionum radices affecl* in 
radices non affeflas medits aquationis ttrminis quoque paclo fublatis con~ 
vertantur 9 illa radicum txprtfjlo femper trit impoffibilis ubi pjures quam 

um 
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ana radix itt tquatione imparium dimenfonum pofp.bttes ftnt, aut pltt- 
res quam du£ in aqtmtione parium dimenfionum qu.e per extraUionem 
furdte radicis quadratica methodo fupra expofita reduci nequettnt. 

Docurt Cartefius xquationem biquadrattcam per regulas ultimo 
traditas rcducerc. E. g. proponatur xquatio a nobis fupra rcdu6ta 
x* — x * — fxx + iix— -6 = 0. Tolle (ecundum terminum (criben- 
do v + : pro x t 8c orietur — \vv + 7 jv — )\' ( = o. Ad tollcn- 
das fra&ioncs fcribc ±z pro v, & orictur z« — 86zz + 6ooz 
— 8fi=o. Hic eft — 8<5=f , 6oo=r, & — 8f 1 =J, adeo- 

que J > 4 < tf jj> " 4?* — rr== °i fubftitutis xquipollcntibus fiec 

— 171^ + 10800 > — 560000 = 0. Ubi tcntando omncs ultimi 
tcrmini divifbrcs 1 , — 1 , t, — 1, 5, — $,4, — 4» f , — f , 
& dcinccps ufquc ad 100 invenietur tandcm ^= 100. Quod idcm 
muko cxpcditius pcr methodum a nobis fupracxpofitam invenirc potuk. 

Dein habitojr, radix ejus 1 o crit e % 8c ~ — - , id eft — ■ 

r 

fcu — xi crit /, & 9 +ee * ' f cu ^ cr j t g t adeoque xquationes 

• 

xx+*x+/=o, & x* — fx+£ = o, fcripto z pro x, & fubfti- 
tutis xquipollentibus cvadent zz + ioz — — o, Sczz — ioz 
+ 37=0. Rcftituc v pro oricntur — «—o, 6c 

wv — z\v + H = o. Reftitue infupcr x — i pro 1/, & cmergcnt 
xx+ix — t = o, & xx — $x+$ = o, xquationcs dux quarum 
radices quatuor x = — 1 +_ / ; , & x - 1 + — J , exdem fiint 
cum radicibus quatuor xquationis biquadraticx fub initio propofitx 
je* — x* — fxx+nx — 6 - o. Scd hx facilius pcr methodura 
invcnicndi diviforcs a nobis fupra cxplicatam invcnirc potuerunt. 




JEQUA- 
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iEQUATIONUM 

Conjlruflio linearis. 

Hactenus scquarionum proprietates ; transmutationes , limitcs & 
omnis generis rcdu&iones , docui. Demonilrationes non fempcr 
adjunxi quoniam fctis faciles mihi vifx funt, & nonnunquam abfque 
nimiis ambagibus tradi non poflent, Reftat jam tantum ut acquatio- 
num poftquam ad formam commodiflimam rcdu&x funt, radices in 
numeris cxtraherc doccam. Et hic prxcipuadifficultas cft in figuris 
duabus vel tribus prioribus obtinendis. Id quod commodiflimc pcr 
jequationis conftru&ionem aliquam fcu Geometricam (ive Mcchani- 
cam confit. Qua dc caufa non pigcbit hujufmodi conftru&ioncs ali- 
quas fubjungere. 

Vctcrcs, ut ex Pappo difcimus, trife&ionem anguli, & inventio- 
nem duarum medic proportionalium , fub initio per rcctam lincam 
& circulum, fruftra aggrcfli funt. Poftca confiderarc coepcrunt 
alias permultas lincas, ut Conchoidcm, Ciflbidem, & Conicas fcclio- 
ncs, & pcr harum aliquas folvcrunt Problemata. Tandcm re peni- 
tius examinata, & Conicis fectionibus in Gcoraetriam rcccptis Pro- 
blcmata diftinxcrunt in tria gencra: Plana quse per lineas, a plano 
origincm derivantes , Rcc"fcam ncmpe & Circulum fblvi poflint ; So* 
lida qux per lineas ortum a folidi id eftConi confiderationc derivan- 
tes folvcbantur ; fic IJnearia ad quorum fblutionem rcquirebantur 
liheac magis compofitac. Et juxta hanc diftin&ionem , problcmata 
folida pcr alias lincas quara Conicas fc&iones folvcrc a Geomctria 
alicnum eft; pracfertim ii nullx aliac linca: practer re&am , circulum, 
& Conicas fe&iones in Geomctriam rccipiantur. At Rcccntiorcs lon- 
gius progrefli reccperunt lincas omncs inGcomctriam qux per arqua- 
tiones exprimi poflimt, & pro dimcnfionibus acquationum diftinxc- 
runt lincas illas in gcncra, lcgcmque tulcrunt non liccrc Problcma 

per 
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pcr lincam fuperioris gencris conftruere quod conftrui poteft pcr li- 
ncam inferioris. In lincis contcmplandis , & crucndis carum pro- 
prictatibus, diftinclrioncm earum in gencra juxta dimcnfioncs xqua- 
tionum per quas definiuntur laudo. At sequatio non eft,fed dcfcriptio 
qux curvam Geometricam cfficit. Circulus linea Geomctrica eft, 
non quod per xquationem cxprimi poteft ; fed quod dcfcriptio ejus 
poftulatur. iEquationis fimplicitas non cft, ied dcicriptionis facili- 
tas, qux lineam ad conftru&ioncs Problcmatum prius admittendam 
cfle indicat. Nam xquatio ad Parabolam fimplicior cft quam xqua- 
tio ad circulum ; & tamen circulus ob fimpliciorcm defcriptionem 
prius admittitur. Circulus & Coni fe&iones fi aequationum dimcn- 
fiones fpcdcntur ejufdem funt ordinis, & tamen circulus in con- 
ftru&ione proMematum non connumeratur cum his, lcd ob frmpli- 
cem dcfcriptionem dcprimitur ad ordinem inferiontm linex rcctx; 
ita ut per circulum con ftrucre quod per re&as conftrui poteft , non 
fit illicitum ; pcr Conicas vcro (e&iones conftruere quod per circu- 
lum conftrui poteft vitio vcrtatur. Aut igitur lcgcm a dimenfioni- 
bus xquationum in circulo obfervandam efic ftatue, & ficdiftin&io- 
nera intcr problcmata plana & folida ut vitiofam tollc ; aut conccdc 
legcm illam in lincis fuperiorum gcnerum non ita obiervandtm eflc 
quin aliqux ob fimpliciorem defcnptionem prxferantur aliis ejufdcm 
ordinis, & in conftructione Problcmatum cum lincis inferiorum or- 
dinum connumercntur. In conftru&ionibus qux funt xquc Gco- 
metricx prxfa*endx fcmper funt fimpliciores. Hxc lex omni ex- 
ccptionc major eft. Ad fimplicitatem vero conftru&ionis expreflio- 
ncs Algebraicx nil conferunt. Solx dcfcriptioncs lincarum hic in 
ccnium veniunt. Has folas confidcrabant Gcomctrx qui circulum 
conjungcbant cum rech. Prout hx funt faciles vcl difliciles con- 
ftru&io facihs vel diflficilis rcdditur. Adeoque & rei natura alicnum 
eft kgcs conftructiombus aliundc prxfcribere. Aut igitur lineas 
omnes prxtcr re&am & circulum & forte Conicas fcdioncs e Geo- 
metria cum Veteribus cxcludamus, aut admittamus omncs fcaindum 
defcriptionis fimpliatatcm. Si Trochoides in Gconutrjam rccipcrc- 
tur, liceret ejus beneficio angulum in data ratione iccare. Num- 
quid ergo rcprchcnderes fiquis hac linea ad dividcndum angulum in 
ratione numcri ad numcrum utcrctur, & contcndcrcs hanc lineam 

pcr 
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per aequationem non definiri , lincas vero quac per arquationes defi- 
niuntur adhibendas efle? Igitur fi angulus e. g. in ioooi partes di- 
videndus eflet , tcnercmur curvam lincam xquatione plufquam ccn- 
tum dimenfionum definitam in medium affcrre, quam tamcn nemo 
mortalium defcribcre nedum intclligere valcret; & hanc anteponcre 
Trochoidi quac linca notiflima cft , & per motum rotx vel circuli 
facillimc defcribitur. Quod quam abfurdum fit quis non vidct? Aut 
' igitur Trochoides in Gcometriara non eft admittcnda, aut in con- 
ftru&ione Problematum curvis omnibus difficilioris dcfcriptionis an- 
tefcrcnda. Et eadem cft ratio dc rclfquis curvis. Quo nomine tri- 
ic&iones anguli pcr Conchoidcm quas Arcbimcdes in Lemrnatis & 
Pappus in collectionibus pofucrc , pfae aliorum hac de re invcntis 
omnibus, laudamus; fiquidem lincas omncs prxter rcctam 8c circu- 
lum e Geometria excludcrc debcamus, aut iccundum defcriptionis 
fimplicitatcm admitterc, & Conchoides fimplicitatc defcriptionis nul- 
li curvae pneter circulum ccdit. jEquationes funt exprefllones com- 
puti Arithmctici, & in Gcomctria locum proprie non habcnt, nifi 
quatcnus quantitates vcre Gcometricx (id cft linese, fupcrficics, fo- 
lida & proportiones) aliquae aliis rcqualcs enunciantur. Multiplica- 
tiones, Divifiones, & ejufinodi computa in Gcometrianv rcccns in- 
trodu&a lunt , idquc inconfulto, & contra primum inftitutum fcien- 
tiae hujus. Nara qui conftructiones Problematum per rcftam & cir- 
culum a primis Gcomctris adinvcntas confidcrabit,facilc icntictGeo- 
mctriam excogitatam cflc ut cxpcdito lincarum duc*hi effugcremus 
computandi taedium. Proindc hx dux fcicntix confundi non dc- 
bcnt. Vetercs tam fcdulo diftinguebant cas ab inviccm , ut in Geo- 
mctriam tcrminos Arithmcticos nunquam introduxerint. Et recen- 
tcs utramquc confundcndo amifcrunt fimplicitatcm inquaGeometriae 
elegantia omnis confiftit. Eft icaque Aritbmetice quidem fimpliaus 
quod pcr fimpliciores aequationcs determinatur , at Geometrtce fim- 
plicius eft quod pcr fimpficiorcm duitum lincarum colligitur; & in 
Gcomctria prius & praeftantius efle dcbct quod cft ratione Gcometri- 
ca fimplicius. Mihi igitur vitio vcrtcndum non crit fi cum Mathc- 
maticorura Principe, Archimede, aliifquc Vctcribus Conchoidem ad 
Solidorum problcmatum conftru&ioncm adhibcam. Attamen fiquis 
alitcr fcnfcrit, fciat mc hic dc conftru&ionc non Gcometrica lcd 

qua- 
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<raalicunque follicitum efle,qua radiccs acquationum in numcris pro- 
xime allequar. Cujus rei gratia prxmitto hoc Problema Lcmmati- 
cum. 

Inter datas duas lineas AB, AC retfam data longitudu 
nis B C penere qua producla tran/eat per 
datum punttum T. 



Si circa polum P gyret linca BC, & fimul tcrmino cjus C ince- Tab.IX. 
dat fupcr recta A C , ejus alter terminus B defcribet Conchoi- F'g- »« 
dem Vetcrum. Sccet hacc lincam AB in pun£fco B. Junge PB, 
& cjus pars BC erit recta quam ducere oportuit. Et eadem lcge li- 
nca BC duci poteft ubi vice rc&ae AC linea aliqua curva adhibc- 
tur. 

Sicui conftruclio haccce per Conchoidem minus placcat, potcft 
alia pcr Conicam fe&ionem cjus vice fubftitui. A pun&o P ad re&as 
AD, AE agc PD, PE conftitucntes parallelogrammum EADP, 
& a pun£Hs C ac D ad rc&am AB dcmitte perpcndicula CP,DG, 
Ut & k pun&o E ad re&am AC verfus Aproductam pcrpendiculum 
EH, & dictis AD=a. PD b. BC^f. AG = </, AB=*, 6c 

AC=y. Erit AD.AG.: :AC.AF, adcoquc AF=~. Erit & 

AB.AC::PD.CD, fcu x.y::b.*-~y. E^go by=ax — yx 9 
quac aequatio cft ad Hypcrbolam. Rurras pcr 13. II. Elem. erit • 

BCf =ACf +ABf — iF AB,id cftf e =yy+xx— Prio- 

zd 

ris aequationis partcs du&as in — aufer de partibus hujus, & rcfta- 

bit cc — -—-?=yy+xx — idx, sequatio ad circulum, ubi * & 

y ad-rec"fcos funt angulos. Quare fi hafce duas lineas Hypcrbolam 
& Circulum opc harum acquationum componas , carum intcrfcc"tionc 
habebis x&cy, feu AB&AC quje pofitionem re&a: BC dcter- 
minant. Componentur autem lineac illac ad hunc modum. 

Ducrcdas duas quafvis KL aqualem AD, & KM xqualcm Tab.DC 

Ec P-D Fi *' * 
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PD continentes angulum re&um MKL. Comple parallelogram- 
tnum K L M N, & afymptous LN, MN per punctum K defcri- 
be Hyperbolam 1KX. 

In KM verfus K produc"fca cape KP acqualem AG&KQ^xqua- 
lem BC. Et in K L produ&a verfus K cape K R sequalem A H, 
& R S arqualem R Comple parallclogrammum P K R T , & 
centro T intcrvallo TS dcfcribe circulum. Secet hic Hypcrbolam 
in punclro X. Ad KP demitte perpcndiculum XY, & erit XY 
sequalis A C & K Y xqualis A B. Qux duac lineac A C & A B vcl 
una earum cum pun&o P detenninant pofitionem quxfitam re&ae 
BC. Cui conftru&ioni demonftrandx, & cjus cafibus fecundum 
cafus Problematis dcterminandis non immoror. 

Hac, inquam, conftru&ioue folvi poteft Problema ficui ita vi- 
fum fit. Sed hxc iblutio magis compofita eft quam ut ufibus ullis 
infervire pofTit. Nuda fpeculatio cft , & fpeculationes Gcometricae 
tantum habent clcgantix quantum fimplicttatis, tantumquc laudfs 
pierentur quantum utiliratis fecum aflerunt. Ea dc caufa conftru&io- 
ncm per Conchoidem prxfero ut multo fimpliciorcm , & non minu» 
Gcometricam ; & qux refolutioni acquationum a nobis propofita» 
optime conducit. Prxmifio igitur prxcedence Leraraate conftruu 
mus Gcometrice Problcmata cubica, & quadrato-quadratica (utpott 
qua ad cubica reducf poffnnt ) ut fequitur. 
Tab.IX. Proponatur aquatio culica xi*+qx+* — o 9 cujus teminus fccnn* 
F ig-3-4-5"- dus deejl, tertius %ero Jub ftgm fuo defgnatur pcr +q 6? quartus per 
+ I. 

Duc quamlibet KA quam dic n. In KA utrinquc produ&a 
cape KB= -~ ad eafdcm partes cum K A fi habcatur +q , aliter a4 

contrarias. Bifeca BA in C, & ccntro K radio KC fac circulutn 

r 

CX, cui infcribe rcclam CX xqualem — , & produccam utrin- 

quc . Dein jungc A X & produc cam utrinque. Denique intcr has lineas 
CX & AX inicribe EY ejufdem longitudinis cura CA, quxque 
produ&a tranfeat per punctum K , & X Y crit radixxquationis.' Et 
ex his radicibus afltrmativx erunt qux cadunt ad partes X vcrfus C, 
• & ncgativx qux cadunt ad partes contrarias , fi habcatur + r , fic con- 
tra fi habcatur — r, De- 
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*DemonJlrat'to. 
Ad demonftrationcm pracmittimus Lcmmata fcqucntia. 
Lem. L Eft rXad AK ut CXad KE. Etcnim ageKF parallc- 
lam CX, & obfimiliatriangulaACX,AKF,&EYX, EKF, 
crit ACad AKutCX ad"KF, & YX ad YE fcu AC utKF 
ad KE, adeoque cx aequo perturbatc YX ad AK ut CX ad KE. 
Q.E.D. 

Lem. II. EJl YXadAK ut CYad AK+KE. Nam compo- 
ncndo eft YXad AKut YX+CX, id cft CY adAK+KE. 
Q. E. D. 

Lem. III. Eft KE — BKadYXut YXadAK. 

Namper 11. II. Elcm. cft YKy — CK?=C Y f — CY*CX 
= CY * YX, hoc cft fi Theorcma rcfolvatur in proportioncm CY 
ad .Y K — C K ut Y K +C K ad Y X. Sed eft YK-CK-YK 
— YE+C A — CK=KE — BK. Et YK + CK=YK- Y E 
+ CA + CK = KE+AK. Adcoquc eft CY ad KE — BK ut 
K E + A K ad Y X. Scd pcr Lemma fecundum cratCYadKE+AK 
utYX ad AK. Ergo ex arquo cft YX ad KE-BK ut AK 
ad YX. ScuKE-BKadYXutYXad AK. Q^E.D. 

His pnemiflis Dcmonftrabitur Theorema ut fequitur. In primo 
LemmatecrztYXad AKutCXadK E,fcuKE * YX = AKx C X, 
In tertio crat KE-BK ad YX ut YX ad AK. Undc fi prioris 
rationis termini ducantur inYX fict KExYX-BKxYX ad 
YXfUtYXad AK, id eft AK*CX-BKxYX ad YXf 
ut YX ad AK, & du&i$ cxtrcmis & mediis in fe AKfxCX 
-AK*BKxYX = YX eub. Deniquc pro YX, AK, BK, & 

CX rcftitutis *,»,—,& — orictur r — qx=xK Q^ E. D. 

n n n 

Quod vero ad fignorum variationes aitinct, iftis fccundum cafus 
Probicmatum dctcrminandis non immoror. 

Proponatur jamaquatio cujus tertius terminus deeft x^+px x+r = o. 
Et ad cjus conftru&iones aflumpto quolibct », cape in recta aliqua 

longitudines duasKA = ^,&KB=/>, idquc ad eafdem partes fi 

r & p habcant cadem figna, alitcr ad contrarlas. Bifeca B A in C, 
& centro K rad» KC dcfcnbc arculum cui infcribc C X ajqualern 

Ec i 
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n, & produc eam utrinque. Item junge AK, & produc cam utrin- 
quc. Dcnique inter has lineas CX & AX infcribe EY cjufdem 
iongitudinis cum C A , ita ut ea fi producatur tranfeat pcr k , & 
K E erit radix xquationis. Radiccs autcm affirmativx funt ubi pun- 
ctum Y cadit a parte punclri X vcrliis C , & negativx ubi pun&um 
Y cadit ad alteras partes pun&i X fi modo habeatur + r, & con- 
tra fi habcatur — r. 

Ad hujus Propofitionis demonftrationem Schemata & Lcmmata 
de prjori propofitione mutuo fumantur, & Demonfiratio erit ut fe- 
quitur. 

Per Lemma t, erat YXadAKutCXadKEfeu YXvKE 
= AKxCX,& pcr Umma\^ KE-KB ad YX ut YXadAK, 
aut (fumpto KB ad contrarias partes) KE+KB ad YX«ut 
YX ad AK, adcoque KE+KB in KE ad YXxKE, feu 
A K x C X ut Y X ad A K , feu C X ad K E. Quarc du&is cxtre- 
mis &mcdiis in fe, eft KE cub. + KBxKE? — AKxCX?, & 
ipfarum KE, KB,AK, & CX reftitutis valoribus fupra afligna- 
tis, x*+pxx — r. 1 

Proponimus jam aquationem trium dimenfionum x*+f xx + qx+r=o 9 
nullo termino carcntem, & cujus tres radices non funt omnes affirmati- 
x* neque omnes negativa. 
TabIX P" mo terminus q negativus cft, in rcc"h aliqua KB capian- 

6 * tur longitudines dux KA= — & KB=p, idque ad eafdcm partcs 

pun&iKfi/.& habcnt figna diveria; aliter ad contrarias. Bi- 

feca AB in C, & ad pun&um illud C crigc pcrpendiarlum CX 
sequale radici quadraticx termini q : Et inter lineas rc&as A X & C X, 
utrinquc productas in infinitum infcribatur re&a E Y qux xqualis 
fit re&x A C , & producta tranfeat pcr pundhim K , atque K E 
crit radix xquationis, qux quidcm affirmativa crit fi punc~him X 
eadat intcr pun&a A & E, ncgativa vero fi pun&um E cadatad 
partcs puncti X verfus'A. 

Quodfi tcrminus q affirmativus cft, in rc&a KB capiantur lon-. 

.... 8 itu " 
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gitudines illx dua: K A= V^^&KB- j^, idquc ad eafdcm 

partes pun&i K, fi V 7 — ^ & |^ habent figna divcrfa , aliter ad 

contrarias: Bifeca AB in C, & ad pun&um illud C erigc pcrpen- 
diculum CX sequale termino p: & intcr Hncas re&as A X & C X, 
utrinque produ&as in lnfinitum infcribatur recla EY quae arqua- 
lis fit rec"be A C , & produ&a tranfeat per pun&um K , atque XY 
crit radix aequationis ; qux quidcm negativa erit fi punctum .v cadat 
inter pUn&a A & E, affirmativa vero fi punctum Y cadat ad partes 
pun&i X verfus pundum C. 

Demonflratio cafus frioris. 

Per Lemma primum crat KE ad C X ut AK ad YX, & ita 
(componendo) eftKE+AK, id eft KY+KCad CX+YX, id 
eft C Y. !Sed m triangulo re&anguloKC Y eft YC? aequale YKf 
— KCf, id.eft arqualcKY + KC in KY — KC, & refolvendo 
tcrminos aequales in proportionales , KY + KCadCYutCYad 
KY-KC, feuKE+AKadCY utCYadEK-KB. Quare 
cum in hac proportionc fuerit KE ad CX; duplicctur proportio, 
&erit KE ? adCXy ut KE + AK ad KE — KB; & dudis cx- 
trerais& mediisin Cc KE cub. -KB*KE?=CXf *KE + CXf 
x A K. Et reftitutis valoribiis fupra aifignatis *3 — pxx = qx+r~ 

*Demonf}ratio cafus fecundi. 

Per Lemma primum cft K E ad CX ut AK ad YX, duftifque 
cxtremis & mediis in fe fit KE* YX~ CX* AK. Scribe crgo in 
. fuperioribus KExYX pro CX*AK> & fiet KE cub. — KB 
x KEpCXfxKE+CX"KExYX. Et applicatis omnibus 
ad KE crit KEy — KB*KE — CX?+CXx YX: du&ifqu<? : 

Omnibus in AK habebitiir A K*KE? AK*KBxKE=AK 

* C X q + AK x CX x YX: Ac rurfus (criptoKE * YXproCX* AK, 
frct AK*KE?_AK*KB KE -KE*YX*CX + KExYX?: 
& appiicatis ommbus adKE orictur AK* K E— A K * K B=YX 

; .... Ec } xCX 
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xCX+YX?: du&ifque omnibus in Y X cmerget AKxKExYX 
-AKxKB^YX = YXrCX+YX cub. & pro KE*YX 
fcriptisinprimoterminoCXxAK, fiet CX*AK? — AK*KB 
x YX=CXxYX ? +YX cuh. feu quod perinde eft YX cuk 
+CX"YXf+AK'<KBxYX-CXxAKpo. Atque pro 
YX, CX, AK & KB fubftitutis valoribus fupra affignatis *,/>, 

tf— p > 1 emerget tandem x*+pxx+qx+r=o> xqua- 

tio conftruenda. 

Sohuntur ctiam b* aquationes ducendo re&am lineam dat£ Jongitu* 
dinis inter circulum & aliam reclam pofttione datos , ea lege ut re&a 
illa dutla convergat ad puntlum datum. 

Proponatur enim aquatio cubica *»*+?*+r=0, cujus terminus 
fecundus deeft. 

Tab.IX. Duc rc&am KA ad arbitrium. Eam dic n. In K A utrinquc 
Fig ' 7 ' producla cape K B = — , idque ad cafdem partes punfti K cum li- 

nea K A fi modo habcatur — q , aliter ad divcrfas. Bifcca BA in' 
C, ficcentro Aintcrvallo AC dcfcribe circulum CX. Ad hunc 

apta lineam redam CX = ~, & per punda K, C, & X defcribe 

circulum KCXG. Junge AX, & junaam produc donec ea ite- 
rum fecet circulum ultimo defcriptum KCXG in puncto G. Dc- 
nique intcr hunc ultimo defcriptum circulum & re&am K C utrin- 
que produ&am infcribe rcdam E Y cjufdcm longitudinis cura recla 
AC, ita ut ea convcrgat ad pundhlm G. Et afta re&a EC erit 
una ex radicibus sequationis. Radiccs autem afErmativac funt qux 
cadunt in majori circuli fegmento K G C , & negativx qux in mi~ 
nori KFC fi habeatur — rj & contra fi habeatur +r affirmativai 
in minori fegmcnto KFC, negativx in majori KGC rcpeiieii- 
tur. 

Ad hujus vero conftru&ionis democftrationcm prxmittimus Lcm- 
mata fequentia. 

Lem. I. Poftis qua in conftruclione fuperiore, eft CEad KA ut 
CJL + CX ad Ar,V CXadK^ . 

^am 
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Nam refla KG du&a, cftAC ad AK ut CX ad KG> idque 
ob fimilia triangula A C X , A KG. Sunt ctiam triangula Y EC, 
Y.KG fimilia: quippe quae communcm habcnt angulum ad Y, & 
angulos ad G & C in codcm circuli KCG fegmcnto EGCK, 
atquc adco aequales. Inde fit C E ad £ Y ut K G ad K Y , id eft 
CEadACutKGadKYco quod E Y & A C juxta Hypothe- 
fin xquantur. CoIIata autcm hacce cum fiiperiorc proportionalitate 
colbgitur ex sequo perturbate quod fit C E ad K A ut C X ad \ Y, 
& viciflim CE ad C X. ut K A ad KY. Unde componendo fit 
CE + CX ad CX ut KA+KY ad KY, id eft ut A Y ad K Y, 
& viciflim CE+CX ad AY ut CX ad KY hoc eft ut CE 
ad KA. Q. E, D. 

Lem. II. !)■<». ' ad fineam GT perpendicufo C H, fiet refiangu- 
lum l HE T *qu*U reilartgufo CE*CX. 

Nam demifib etiam ad lineam AY pcrpcndiculo GL, triangula 
KGL, ECH rcclos habentia angulos ad L& H, & angulos ad 
K & E in eodcm circuiiCG K icgmcmo C K EG, adeoque arqua- 
lcs, asquiangula funt & proinde fimilia. Eft ergo KG ad KL ut 
EC ad E H. Porro , k punfto A ad lineam KG demiflb pcrpen- 
diculo AM, ob acquale* AK, AGbifecabitur KG in M, & trian- 
gula KAM, KGL ob angulum ad K communem, & angulos ad 
M & L redos fient fimilia: & indc cft AKadKM utKG ad 
KL. Seduteft AKad KM ita cft 2 A K ad 1 K M feu KG, & 
ita (obfimik triangula AKG, ACX) eft lACadCX; &(oft 
jequalcs AC&EYj itacft tE Y ad CX. Ergoeft zE YadCX 
ut KG ad KL. Sed erat KG ad KL ut EC ad EH, ergo 
eft lEYadCXutECadEH, atquc adco rcctangulum 1 H E Y 
(du&is nirairum extrcmis & mcdiis in fcj acqualc cft re&angulo 
EC X CX. Q^E. D. 

Aflumpfimus hic lincas AK, AG xqualts cflfc. Nimirum re£hn- 
gula CAK, XAG (per Corol. Prvp. tf. lib.Ul. Elem.) «qualia 
fant, atque adeo ut CA cft ad 1 XA ita AG eft ad AK. Scd 
CA, XA aequales fiint per Hypothefin ; crgp & AG, AK. 

Lbmv m. ConftrutJis omnibus ut fupra % tres line* £T,CE t Kjf 9 
funt continue proportionales. 

Nam (per Prop. u. M. IL EJem.) cft CY*=EYf+CEf 
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+ t EY*EH. Et ablato utrinque EYj fit CYf — EYf =CEf 
+ iEYxEH. Sed iEY x EH (per Lem. %.) xquale eft re&an- 
«rulo CE"CX, & addito utrinque CE? fit CEf + iEY X EH 
=CE?+CE*CX. Ergo CY f -EY ? xquale eft CE f + CE 
xCX,ideft CY+EYmCY-EYxqualecftCE?+CE<CX. 
Et refolutis xqualibus rc&angulisin latcra proportionalia fit C E+C X 
*d CY + EY ut CY — EY ad CE. Sunt autem tres linex EY, 
CA, CB xquales, & mdc C Y + E Y =C Y+CA=A Y, & 
C Y — EY=CY — CB=BY. Scribantur ltaque A Y pro 
CY+EY, & BY pro CY-EY, & fict CE+CX ad AY 
ut BY ad CE. Scd <per Lem. i.) eft CE ad KAutCE+CX 
ae AY, ergo cft CE ad KA ut B Y ad CE, hoc cft linex tres 
BY, CE, KA, funt continue proportionales. Q. E. D. 

Tandem ope horum Lemmatum conftru&io fuperioris Problcma- 
tis fic demonftratur. 

Per Lemma i.eft CE ad K A ut C X ad K Y, adeoquc K A* CX 
= KY X CE, & applicatis his xqualibus extreraorum & mediorum 

K A x*C X 

rcdangulis ad CE fit — C £ ~ =KY. His latcribus xqualibus 

K A x C X 

adde BK & xqualia crunt BK + — c*E~ & BY -Undeper£*/»- 

K A* rx 

ma tertium cft BK+ c % ad CE ut CE ad KA, & inde, 
du&is cxtrcmis & mediis in fc provenit CEq xquale BK X KA 

+ KA CE CX > & omnibus P 1 *** 63 *iftis in CE fit CE cub. 
sequale BKxKA x CE+KA ? *CX. CE erat radix xquationis 

difta *, KA crat », KB-J-, &CX A His pro CE, KA, 

KB, & CX fubftitutis*oritur *3=f*+r, feu * J — qx — r=o, 
xquatio conftruendaj ubi q & r negativa proJeunt fumptis KA 
& K B ad eafdcm partcs puncti K , & radicc amrmativa in majori 
fegmcnto CGK exiftentc. Hic unus cafus cft Conftru&ionis dc- 
monftrandx. Ducatur KB ad partes contrarias, id cft, mutctur 

fignum ejus fcu fignum ipfius -^, vcl quod perinde eft, fignum 
• ter- 
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tcrmini q, 5c habebitur conftru&io xquationis + ?# — r = o : 
At/ifJ <r/5F rfiVrr. In his cafibus C X , & radix alfirmativa C E cadunt 
ad eafdem partcs lincx A K. Cadant C X & radix ncgativa ad caf- 

f 

dcm mutato figno ipfius CX fcu — vel ( quod perindc eft ) figno 

ipfius r, & habebitur cafus tertius x* + q x + r-o, ubi radices 

omnes funi negativx. Et mutato rurfus figno ipfius K B feu vel 

fblius 7, incidcrar in cafum quartum — q x+r — o. Quorum 
omniura cafuum ronftru&ioncs pcrcurrerc liccbit, tz figillarim de- 
monftrare ad modum cafus primi. Nos uno cafu demonftrato cxte- 
ros leviter attingere fatis eflb putavimus. Hi vcrbis iifdem mutato 
(blum linearum fitu dcmonftrantur. 

Conftruenda jam Jit aquatio cubic* x*+/>xx* + r=o, cujus tcr- 
tius terminus dceft. 

In figura fupcriore aflumpta longitudine quavis », capias in rec"ta 

quavis infinita AY, KA, & KB quarum KA valcat — , & KB 

valcat p. Has cape ad eafdem partes punfti K , fi modo figna ter- 
minorum p & r fint cadcm, (ecus ad contrarias. Bifcca BA in C, 
& ccntro A intervallo AC dcfcribc circulum CX. In co aptcs 
re&am CX, xqualem longitudini aflumptx n. Junge A X & pro- 
duc junc"tam adG ita ut fiat AG xqualis AK, & pcr pun&a K, 
C, X, G, defcribe circulum. Dcnique inter hunc circulum & 
re&am K C utrinque produ&am infcnbe rc&am E, Y cjirfdem lon- 
gitudinis cum re&a AC ea legc ut hxcinfcripta rcfta tranfeat pcr 
punchim G fi modo ipfa producatur : fic acta re&a K Y erit una ex 
radicibus xquationis. Sunt autcm radices amrmativx qux caduntad 
partes pun&i K verfus punctum A fi modo habcatur +r; fin ha- 
beatur— -r, affirmativx funt qux cadunt ad partcs contrarias. Et 
fi affirmativx radices jacent ex una parte puncti A, ncgativx fcint 
qux jaccnt cx altcra. 

Dcmonftratur autcm hxc conftruc"tio ope Lemmatum trium no- 
viflimorum in hunc modum. 

Pcr Lemma tertium funtBY, CE, KA continue proportiona-» 
lc,s ; & pcr Lemma primum ut cft C E ad K A ita eft C X ad K Y. 

Ff Ergo 
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Ergo BYcftadCEutCX ad KY. BY idem eft quod KY 
__KB. ErgoKY — KB cft ad CE ut CX ad KY. Sed ut 
eft KY-KBadCEitacft KY-KB in KYadCEinKY, 
idque pcr Prop. i. lib. VI. Elem. & ob proportionales CE ad K A 
ut CX ad KY cft C E in K Y acqualc KA in CX. Ergo KY 

— KB in KY eft ad KA in CX (ut KY — KB adCE, hoc 
cft) ut CX ad K Y. Et du&is extrcmis & mcdiis in fc invkcm 
fit KY — KB in KYy xquale KA in CXq: id eft KY cub. 

— K B x K Y quad. aequale KA«CX quad. Er at autem in con- 
ftru&ione, KY radix aequationis di£ta x, KB «qualis KA 

f f 
xqualis — , & CX xqualis n. Scribantur igitur — , &» 

pro KY, KB, KA,&CX refpedivc, & &ctxt-pxx=r 9 (iai 
jrJ — pxx — r— o. 

Refolvi poteft conftru&io demonftranda in hafce quatuor arqua» 
tionum caliis, x* — pxx — r = o, x*-—pxx+r=o , x*+pxx 

— r=o t fic .\*+pxx+r=o. Cafum primum jam demonftra- 
tum dedi , cartcri tres iifdcm vcrbis mutato tantum linearum fitu dc- 
monftrantur. Nimirum uti fumendo KA & KB ad ealiicm par- 
tcs pun&i K, 8c radiccm affirmativam KY*ad contrarias partes, 
jamprodiitKY™*.-KB KY?=KA*CXy,& irukx*—px* 

— r=o: fic fiimendo KB ad contrarias partes pun&i K, prodi- 
bit fimili argumentationis progreflu K Y cub. + KB*KY^ = KA 
xCXf, & indc x*+pxx— r-"0. Et in hifcc duobus cafibus fi 
mutetur fitus radicis affirmativx K Y fumcndo cam ad altcram par- 
tcm pundli K, pcr fimilcm argumcntationis fcnem dcvcnictur ad 
iltcros duos cafus KY cub. +KB*KY? =— KAxCX ? , feu 
x*+pxx+r=o, & KY cub. — KBxK Y^ =— K AxCXf , 
Heu * } —pxx + r—o. Qui omnescaftis crant dcmonftrandi. 

Proponaturjam aquatio cubic* x*+pxx+qx+r?=.o, nullo {nift 
forte tertio) termino carens. Ea conftruetur ad hunc modum. 
Capc ad arbitrium longitudincm ». Ejus dimidio arqualem ducr 

pcrpcndiculum GI> 



Fig*8^ ^clam quamvis GC, & ad pun&um G erige \ 
atqualc tf-j. Dcindc fi tcrmini p & r habcnt 



contraria figna,cen- 
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tro C intervallo CD defcribe circuhim PBE. Sin eadcm funt eo- Tab. X} 
rum figna, ccntro D intcrvallo GC defcribc circulum occultum fe- u 
cantem rc&am GA in H; dcin centro C intervallo G H defcnbc 

q r 

circulum P B E. Tum fac G A =i — — — , eamque duc in li- 

nca GC ad partcs puncti G vcrfus C fi raodo quantitas — -^- 
r 

— — (fignis tcrminorum p, q , r, in acquationc conftruenda pro- 

be obfervatis ) affi rmal iva obvenerit : fecus agc G A ad alteras par- 
tes pundti G, & ad punftum A erc&o pcrpcndiculo AY, intcr 
hoc & circulum P B E fuperius dcfcriptum inlbribc lineam E Y xqua- 
lcm termino * , ea legc ut haec mfci ipta convergat ad pun£tum G. 
Quo fa&o & produ&a illa EY ad G, crit linca EG una ex radici- 
bus aequationis conftrucnibe. Quac quidem radices affirmativa: fiinc 
ubi pun&um E cadit intcr pun&a G & Y , & ncgativac ubi E cadit 
cxtra, fi modo habcarur +p ; & contra fl 

Dcmonftrationi hujus conftru&ionis pnemittimus Lcmmata fe- 
qucntia. 

Lem. I. Demiffo ad AG perpendiculo EF 13 aclaretta EC 9 eft 
EGq+GCq" ECq + lCGF. 

Nam pcr Prop. i z. lib. II. Elem. cft E G f=E C q + G C q +* G C F. 
Addatur utrinque GC ? & fict EGq+ GCq = EC? + iGCf 
+ 1GCF. Sed iGCy+iGCF eft iGC in GC + CF ld cift 
iCGF. Ergo EG ? +GC ? =EC ? +2CGF. Q. E. D. 

Lem. II. In conftruElioms cafu prtmo ubi circulus P BE tranfit per TabIX' 
punUum D, eft EGq — G D q — zCG F. F ig . g. 

Nam per Lemma primum eft EG f +GCq -EC7+2CGF, & 
ablatc utrinquc GCf, fit EG q — HCq _GCy+iCGF. Scd 
ECy— GC7 idcm cft quod CDq — GCq, hoc eft idem quod 
GDf.Ergo EG^GDy + rCGF,&fubduao utrobiqueG Dy, 
fit EGf — GD ? = zCGF. Q.E.D. 

Lem.M./* conftruclionii cafu fecundo, ubi circulus P BE nontran- Tab. Xi 
ft per puntlum D, eft EGq+GDq—zCG F. Fig. U 

Namque in Lemmate primo crat EGq +GC f = E C ?+ 1 CG F. 
Aufcr utrinquc E C q & fiei E G f +G C q— E C q = i C G F. Sed 
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GC=DH 8c EC=CP=GH : cigo GC ? -EC f =DH f 
— GHy=G Df , atqucadco EG f +GD ? = iCGF. Q.E.D. 

Lem. IV. £/? iCGFin GT~zCG in AGE. 

Namquc ob fimilia triangula GEF 3 GYA eft GFadGE ut 
AG a4 G Y, hoc eft (pcr /V«p. I. lib. VI. £/*».) ut iCG*AG 
ad 1 C G x G Y. Ducantur extrema 8c roedia in fe , & fict iC G ; G Y 
xGF = iCG* AGxGE. q. e. D. 

Tandem ope horum Lemmatum conjlruclio Probkmatii Jic demon- 
ftratur. 

Tab.IX". In cafu primo eft (per Lem. I.) EG? — GDpiCGF, &C 
Fig. 8. du&isomnibus in GYfitEG? GY-GD^GY=zCGF"GY 
(hoccft pcrLem.4.) = iCG*AGE.ProGYfcribe EG + EY, 
&fictEG«^ +EY<EGf~GD ? "EG-GD f xE Y=iCGA 

xEG, feu EG cub. +-E YxEG f ~ £ £?x EG~GD?*EY=o. 

Tab. X. In cafu fecundo eft (per Lem. ;.) EGf+GDf=iCGF, & 
Fif. »• du&is omnibus in GY fit EG^ <GY+GD ? xGY = zCGF 
x G Y ( hoc eft pcr Lem. 4.) = tCG-AGE. P ro GY 
fcribc EG+EY, & fiet EG cub. +EY^EG ? +GD ?X EG 
+ GD fx EY=:CGAxEG, fcu EG cub. + EY*EG? 

^zCGA xEG+GD ** EY = 0 - 

Jam vero erat EG radix xquationis conftrucla: di£a *; 



GD=^,EY=p, rCG=«, &GA=^-i— id cft 
iil cafu primo ubi terminorum p 8c r diverfa funt figna : at in cafu 

fccurido ubi altcrutrius p vel r mutatur ficnum fiet — ~ + ~ = GA 

0 n np 

Scribantur igitur pro EG, G D, EY, iCG, & GA quan- 
titates x, fj, p, «, & ^+^, & aifoprimo fict **+/>** 

T 

+ q+l_ x '— r = 0 i id xi+pxx+ix — r = o, cafu autcm fi. 
+ ± 

eundoxi+px* ^ ^x+r=o, id«ft x)+px x+fx+r=o. Eft 
* f igi- 
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in utroquc cafu EG vcra longitudo radicis x. Q. E. D. 
Subdiftinguitur autem cafus utcrque in cafus plurcs particulares: 
Nimirum prior in hofce x x +px*+qx — r=o, x x +pxx — qx 

— r = 0, x x — p xx+q x + r=o, ** — pxx — q x+r = O y x*+px x 
— r=o,&Cx x — ^xx+r=o; pofterior in hofcc x x +pxx+qx 
+ r — 9 ,x*+px x — qx+r=o ,x x — pxx+q x-~r = o, x*—pxx 

— qx — r — o, *J+/x*+r=o, & x* -—/>** — r = o. Quorura 
omnium dcmonftrationcs verbis iifdem ac duorura jam demonftrato- 
rum , mutato tantum linearum fltu , compinguntur. 

Ha; funt Problcmatum conftru&iones praecipua: pcr infcriptio- 
nem re&x longitudine datac inter circulum , & rcftam lineam pofi- 
tione datam ea lcge ut infcripta ad datum pun&ura convergat. In- 
fcribitur autem talis re&a duccndo Concboidem veterum, cujus Po- 
lus fit pun&um illud ad quod recla infcribenda debet convcrgcrc, 
Rcgula ieu Afymptotos rcda altcra pofitione data, & intervallum 
longitudo rec"he inicribendae. Sccabit cnim hxc Conchoides circu- 
lum pradfatum in pun&o E per quod rccta infcribenda duci dcbct. 
Suftccerit vero in rebus pnwfticis rec"ram illam inter circulum & alto- 
ram pofitione datam re&am ratione quacunque mechanica intcrpo- 
nere. 

In hifce autem conftruclionibus notandum eft quod quantias 
ubique indeterminata & ad arbitrium aflumenda rclinquitur, id adco 
ut fingulis problcmatis conftructioncs commodius aptcntur. Hujus 
rei cxempla in inventione duarum mcdie proportionalium , & anguK 
trifcc-tione dabimus. 

Inveniend* fint inter a & b dute medie proportionales x & y. Quo- 4 
niam funt a.x.y.b continuc proportionales erit aa ad xx ut x ad^, 
adcoquc x* = aab y fca x x — aab=o. Hic defunt jcquationis ter- 
mini p & q , & loco termini r habctur —aab. Igitur in conftruc- 
tionum fbrmula prima, ubi rec^ra EY ad datum pun&um K con- Tab. X. 
vcrgens inferitur inter alias duas poiitionc datas rc&as EX & Y C , Fig. a. 

& re&a CX ponitur aequalis id eft acqualis — aflumo n 

acqualcm a, & fic fit CX aequalis — b. Unde talis emergit coa- 
ftructio. 

Duco quamvis KA sequalem a 9 camqne bifeco in C, centroque 

Ff i K 
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K intcrvallo KC defcribo circulum C X ad quem apto rec"hm CX 
acqualem b & inter re&as AX, CX infinite produ&as pono EY 
acqualcm CA, & convergcntem ad pun&um K. Sic crunt KA, 
X Y, KE, CX, continue proportionales, id eft X Y & KE dux 
medic proportionalcs inter a & b. Conftru&io nota cft. 

Tab.TX. In altera autcm conftru&ionum fbrmula ubi rccta E Y td datum. 

I »S- 7- pun&um G convergcns ponitur intcr circuhim GECX & rc&am 

A K , cftque CX-- id eft (in hoc Problematc) = ^ , pono 

utprius ficfic fitCX=J, acteraque peraguntur ut fequi- 

tur. 

Tab. X. ^uco reftara quamvis KA aequalcm a, eamquc bifcco in C & 
Fig. 3. ccntro A intcrvallo AK defcribo circulum KG ad quem apto 
re£hm KGxqualcm z £ conftituendo triangulum arquicrurum AKG. 
Dcin per pun&a C, K, G circulum defcribo & intcr hujus perime- 
trum & rc&am produclam AK infcribo rc&am EY aequalem KC, 
& convcrgcntcm ad puncTrum G. Quo fatbo continue proportiona- 
lcs crunt AK, EC, K Y, *,KG, id cft EC & KY dusc medic 
proportionalcs erunt intcr datas a fc b. 
Tab. X. Secandus jam ftt angulus in partes tres aquales. Sitque angulus 
Fig. 4« fecandns ACB, partes ejus inveniend* ACD, DCE, ECB. 

Ccntro C intervallo CA defcribatur circulus ADEB fccans 
rectas CA, CD, CE, CB in A, D, E, B. Jungantur AD, 
DE, EB ut & AB fecans reftas CD, CE in F & H, & ipfi 
C E parallcla agatur D G occurrcns A B in G. Ql> fimilia trian- 
"gula CAD, ADF, DFG, continuc proportionales funt CA, 

AD,DF,FG.Ergo fi dicaturAC=4, & AD=x, fietDF= ~, 

& FG=-. Eft autera AB=BH + HG+FA — GF=$AD 
aa 7 

*3 x* 

_GF = 2* .DicAB = £,8cfiet*=2* ,feu*3 — y a ax 

* aa . . ' a a * 

^aab—o. Hic deeft aequationis terminus fecundus p> & loco q 
& r habcntur — ^aa&aab. Ergo in conftrucrionum formula 

• prina ubierat ;=o, KA=», KB=^-, & CX=^, id eft in 

pro- 
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r/roblematejam conftrucndo KB- — & CX = ^-, ut hae 

quantitates evadant quam fimpliciflinwe pono n = a , & fic fic 
KB= — 30, & CX=£. Unde talis cmergit Problemarjs con- 
Jtrutlio. 

Ago quamvis KA=a, & ad contrarias partesKB=?«. Bi- Tab.X» 
feco B A in C , centroque K imervallo K C defcribo circuJum , aii F ig. 
mfcribo rcc"htm CX = £. Et stdfra refta AX, inter ipfam infinite 
produ&am & rcftamCX pono re&am EY scqualcm AC, & con- 
▼ergcntem ad punftum K. Sic fit X Y=*\ Quinetiam ob acqua- 
ks circulos ADEB, CXA, & «quales fubtenfas AB, CX, ncc 
non xquaks fubtenfarum partes BH, XY, aequales erunt anguli 
ACB, CKX, ut & anguli BCH, XKY, atque adeo angulr 
C K X tertia pars erit angulus XKY. Dati igitur cujurvis angulr* 
CKX pars tertia XKY invcnictur poncndo inter chordas CX r 
AX infinite produ&as rccVam EY acqualem diametro AC, & 
conversrcntem ad circuli ccntrum lv. 

Hinc (i i circuli centro K ad fubceruam CX demittas pcrpcndi- 
culum K H , erit angulus H K Y tertia pars anguli H K X , adeo< 
ut fi detur quilibet angulus HKX inveniri poflit ejus pars terti* 
HKY dcmittendo a quolibet lateris utriufvis KX pun&o X ad 
latus alterum KH perpendiculum XH, & lateri KH ducendo pa- 
rallelam XE, dcm redam YE duplam ipfius KX, & convergen- 
tem ad pun&um K ponendo imer teCtas X H & X E. Vtl Jic. Dc- Tab; X. 
tur angulus quilibct AXK. Ad latus alterutrum A X erigntur pcr- F 'g- & 
pcndiculum XH, & a lateris alterius XK punclo quovis K aga- 
tur re&a KE cujus pars YE interjaccns lateri AX produfto, & 
ejus perpendicula X H fit dupla lateris X K , & erit angulus KEA 
tcrtia pars anguli dati A X K. Tum rurfus ere&o perpendiculo E Z, 
& a&a KF cujus pars ZF inter EF& EZ fit dupla ipfius KE, 
fiet angulus KFA tertia pars anguli KEA, & fic pergitur per 
continuam anguli triie&ionem i n infinitum. Exftat autem liaec tri- 
fe&io apud Pappum, #£.4. Prop. 51. 

Quod fi angulum per alteram conftruBionum formulam ubi rcSTa irt- 
Ur aJiam rcUam & citculum ponenda eft r trifariam diviJere malueris: 

Hic 
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Tab.IX. Hic ctiam erunt KB=-^-, & CX r id eft in problcmate dc 

Fig ' 7 ' . ~ I** o j j 

quo nunc agimus KB = — , oC CX- — , adcoquc poncndo 

n — a fict KB = — & CX = i. Et indc talis cmcrgct con- 
firuclio. 

Tab X ^ pan&o quovisKducantur ad cafdcm partcs rectx duaeKA=*, 
Fig. 7. &KB=jtf. Bifeca AB in C, centroquc A intcrvallo AC dcfcri- 
bc circulum. In co ponc re&am CX=i. Junge AX, ot jun&am 
produc doncc ca iterum fecet circulum jam dcfcriptum in G. Tum 
incer hunc circulum & rc&am K C infinite produ&am ponc re&ara 
EY aequalem re&x AC, & convergentcm ad pun&um G, & a£ba 
refta EC erit longitudo quaefita x, qua tcrtia pars anguli dati fu,b- 
lenditur. 

Talis conftru&io confcquitur formulam fupcrius allatam : quse ta- 
mcn fic cvadet concinnior. Ob acquales circulos ADEB & KXG, 
& xqualcs fubtcnfas CX & AB, sequales funt anguli C AX fivc 
KAG & ACB, adeoque CE fubtenfa eft tertix partis anguli 
K AG. Quarc dato quovis angulo KAG, ut cjus invcniatur pars 
tcrtia C A E , ponc intcr circulum K G C , & anguli latus K A in- 
finite productum rc&am EY acqualem circuli fcmidiamctro AG, 
Lemms & convcrgcntem ad punctum G. Sic docuit Archimcdes angulum 
Arthim 8. trifariam fecarc. Exdem conftrucciorfcs facilius explicari poflcntquam 
hic fadum cft ; fcd in hrs volui oftendcrc quomodo cx gcncralibus 
Problcmatum conftru&ionibus fuperius cxpofitis conftru&ioncs fim- 
pliciflimas particularium Problcmatum derivarc liccat. 

Tab X " ^ mer conftru&iones hic cxpofitas adjungcre licerct quamplu- 
j. ,g g # rijnas. Ut fi inter a & b invenienda cjfent dua medie proportionaies. 

Agc quamvis AK~i, & huic pcrpendiculare A B ~ a. Bifeca A K 
in I , & in cadem A K , fubtenfie B I a*qualcm pone A H ; ut & in 
linea AB produ&a fubtenfe BH arqualem AC. Tum in Iinca 
A K ad alteras partes pun&i A capc A D cujufvis longitudinis , 6c 
huic scqualem DE, ccntrifquc D & F, intervallis DB, EC de- 
/cribe circulos duos BF, CG, & inter eos pone rcctam FG aequa- 
lcm rcctic AI, ©c convergcntcm ad punctum A, & crit AF pri- 

ma 
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ma duarum mcdic proportionalium quas invcnirc oportuit. 

Docucrunt Vetcres invcntioncm duarum mcdic proportionalium 
pcr Cijfoidem \ fcd linea: hujus dcfcriptioncm commodam manualcm 
hemo, quod fcio, appofuit. Sit AG diamcter & F centrum cir- Tab. X. 
^ culi ad qucm CiJ/lis pcrtinct. Ad punctum F erigatur normalis t 'g- 9* 
FD, eaquc producatur in infinitum. Et producatur FG ad P, ut 
F P aequalis lit crculi Diamctro. Movcatur norma rcclangula P E D 
ea lege ut crus ejus F„P perpctuo tranfcat pcr punctum P, & crus 
akuum ED circuli Diamctro AG fcu FP arqualc , termino fuo D 
tangat femper lincam FD, & cruns hujus mcdium punctum C dc- 
fcnbct '.ijbidem ddulcratam GCK ut fupra cxpofui. Quare fi pag. ly. 
intcr duas quafvis a & b inveniendx fint dua; mciia: proportionalcs: 
Cape AM 0, crige pcrpendiculum MN b. Junge AN; & 
le^c pncfata movcatur norma PED, ufquc dum pun&um cjus C 
incidat in rcchm AN. Tum dcmiflb ad AP pcrpcndiculo CB, 
capc / ad BH, oc u ad BG, ut cft MN ad BC, & ob concinue 
proportionalcs AB, BH, BG, BC erunt ctiam contmue propor- 
tionalcs a , / , v, b. 

Simili norm<e ap*licatione conjirui poffunt etiam alia Problemata fo- 

m 

lida V erbi ^ratia proponatur xquatio cubica **J^/>**+?# — r~o: 
ubi <f fcraper affirmativum fit, r ncgativum, & p figni utriufvis. 

Fac AG= — , camquc bifcca in F, & cape FR & GL = \p, id- 

quc vcrfus A fi habeatur +p alitcr vcrfus P. Erige infupcr norma- 
lcm FD, inque ea eapc FQ = \ r q huic ctiam erige normalcmQC. 
In normseautcm crure ED, capc ED & EC ipfis AG & AR 
aequales refpectivc, & applicetur deinceps norma ad Schcma fic ut 
pun&um cjus D tangat reclam FD, & punfhim C rcclam QC, 
tum fi complcatur parallclogrammum BQi crit LB jequationis ra- 
dix quadita x. 

Hactcnus conftru&ioncm folidorum Problcmatum pcr op^ratiorrs 
quarum praxis manualis maxime fimplcx eft& expedira cxponcrc vi- 
fum fuit. Sic Vetercs poftquam confc&ionem horura problctnarum 
per compofitioncm locorum fblidorum aflecuti fucrant, (enricntcs 
cjufmodi conftru&iones ob difficilcm Conicarum fc&ionum dcfcrip- 

Gg tiencnj 
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tionem inutilcs cfle, quaJrebant conftru&ioncs faciliores pcr Con» 
choidem, Cifloidem, extenfionem filorum & figurarum adaptioncs 
quafcunquc mcchanicas : prselata mechanica utilirate inutili fpccula- 
tioni Gcometricx, ut cx Pappo difcimus, Sic magnus ille Archime- 
des trifeftioncm anguli pcr coni fec"tiones a fuperioribus Gcomctris 
cxpofitam ncglexit , & in Lcmmatis fuis angulum modo a nobis fu- 
perius cxpofito trifariam fccare docuit. Si veieres problcmata per 
figuras ea tempcftate in Geomctriam non reccptas conftruere malue- 
rint, quanto magis pneferendje nunc funt lllae figurse, in Geomc- 
triam scque ac ipfx coni fc&ioncs a plerifque receptx. 

Verum tamen novo huic Geometrarum generi haud afl*cntior,qui 
figuras hafce omncs in Geometriam recipiunt. Eorum rcgula admit- 
tcndi lineas omncs ad conftru&ionem Problcmatum co ordine quo 
jequationcs quibus lincre illse dcfiniuntur, numero diraenfionum 
afcendunt, arbitraria cft , & in Gcometria fundamcntum non habct. 
Imo falla eft , propterca quod circulus hac lcge cum Coni fectioni- 
bus conjungcndus eflct quem tamen Gcometrse omncscum lineare&a 
conjungunt. Vacillante autcm hac regula tollitur fundamcntum ad- 
mittcndi ccrto ordine lincas omncs Analyticas in Geomctriam. Io 
Geometriam planam meo quidcm judicio lineae nullae prseter re&am 
& circulum admitti dcbent, nifi forte linearum diftin&io aliqua 
prius excogitetur qua linea circularis conjungatur cum recta, & a 
rcliquis omnibus flgrcgetur. Quinimo ne rum quidem augenda cft 
Gcomctria plana numero linearum, Nam figune omncs funt planse 
quse admittuntur in Gcometriam planam , id eft quas Geomctrx po- 
ftulent in plano defcnbere, £t problema omnc planum cft quod per 
figuras planas conftrui poteft. Sic igjtur admiflis inGcometriam pV 
nam conicis fc&ionibus, aliifquc magis corapofitis figuris, proble- 
mata omnia folida & plus quam folida quse pcr has figuras conftrui 
t poflunt cvadent plana. Sunt autcm problemata omnia plana ejufdcm, 
ordinis. Linea recta Analytice firaplicior eft quam circulus ; boc 
non obftante problcmata cjufdem funt ordinis quse pcr reftas folas, 
& quce per circulos conftruuntur. Solis poftulatis reducitur circulus 
ad eundem ordinem cum recla. Et multo magis Ellipfis quse mi- 
nus diflcrt i circulo quam circulus a rc&a , poftulando comiimilitcr 
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defcrtptionem ejus in plano, reduceretur ad eundetn ordinem cum 

circulo. Siquis fpeculando Ellipfin inciderct in problema aliquod 

folidum, & ipfura bcneficio cjufdem Ellipfcos & circuli conftrueret: 

hoc problema jam pro plano habcndum effet, eo, quod Ellipfis jam 

ante in plano dcfcripta habcri fupponitur, & conftru&io omnis quae 

fupereft abfolvitur pcr circuli folius defcriptionem. Eadcm dc caufit 

problcmata quxvis plana pcr datam Ellipfin conftrucrc licitum eft. 

Verbi gratia fi datx Ellip{eo$ ADFG requireretur ccntrum O, TabXL 

duccrcm parallelas duas AB, CD Ellipfi occurrentcs in A,B,C,D, fjg. t , 

aliaique duas EF, GH Ellipfi occurrcntcs in E, F, G, H. Has 

biiecarem in I, K,L, M, & jun&as IK, LM producercm ufque 

ad concurfum fiium in O. Legitima eft hxc conftru&io plani pro- 

blcmatis pcr Elltpfm. Nil rcfert quod Ellipfis Analyticc d.fimatur 

pcr xquationemfBuarum diraenfionum. Nil quod EUipfis Gcomc- 

trice generetur fc&ionc fi£urx folidac. Hypothcfis fola , quod El- 

lipfis jam defcripta habctur in plano , problemata omnia folida per 

ipfam conftrucla rcducit ad ordinem planorum , cfficitquc ut plana 

orania pcr ipfam lcgitirae conftruantur. Et eadem cft ratio Poftu- 

lati. Qaod vi poftuhuorum fieri potcft , ut jam fac"him, & datum 

aflumerc conceifum cft. Poftuletur igitur EUipfin in plano defcri- 

bcre, fic ad ordinem planorum problcmatum reduccntur ea omnm 

qux pcr Ellipfin conftrui poflunt, planaque omnia per Eilipfin licc- 

bit conftrucre. 

Necefte cft igitur aut Problcmata plana & folida intcr fc confun- 
di , aut lineas omncs rejici c Gcometria plana prxtcr rechm & cir- 
culum , & fiqua forfan alia dctur aliquando in ftatu conftrucndi ali- 
cujus Probicraatis. Vcrum gencra problcmatum confundi ntmo 
certc pcrmiferit. Rcjiciantur igitur e Gcoractria plana fectiones Co- 
nicx, alisequc figurx omnes prxter re&am & circulum, & quas 
contigcrit in ftatu problcmatum dari. Alienx funt igitur a Gcomc- 
tria defcriptioncs illx omnes conicarum fe&ionum in plano quibus 
hodierni Gcomctrx tantopcre inJulgent. Nec tamcn idco Coni 
feftiones e Geomctria rejicicndx erunt. Hx in plano non difcribun- 
tur Geometrice, gencrantur vero in folidi Gcomctnci fuperficic 
plana. Conus conftituitur Gcometrice, & plano Geometrico fcca- 
tur. Talc Coni fegmcntum figura Grometrica cft, cundcm^ue 
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habct Ificum in G<;omctria (blida ac fcgmcntum circuli in plana, & 
hac ratione bafis cjus, quam Coni hctioncm vocant, figura Geo- 
mctiica tit. Locum ig-tur habct Coni fectio in Gcometria quatcnus 
ca fupcrficies clt folidi Gtomctrici. Alia autcm nulla rationc Gco- 
metrica quam lolidi fectionc generatur, & idco non nifi in Geome- 
triam folidam antiquitus adraifla fuit. Talis autcm Conicaruro 
lecrionum gcneratio diftkilis eft, & in rebus pra&icis, quibus Gco- 
metria potiflunuro infervire debet, prorfus inutilis. Idco vetercs fe 
ad varias figurarum in plano defcriptiones mechanicas recepcrunt, & 
nos ad eorum cxcmplar conftru£ttones prxcedentcs concinnavimus^ 
Sunto conftructiones illx Mechanicx : fic & conftructiones per Coni 
fectiones in plano ( ut jam moris cft ) defcriptas Mechanicac funt. 
Sunto conftructioncs per datas Coni fe&ioncs Georaetricac : fic & 
conftructioncs pcr alias quafcunque figuras datas G&metricae funt, 
& cjufdcra ordinis cum conftructionibus •planorum Problcmatunu 
Nulla ratione prxfcrcndx funt in Gcometria Se&ioncs conicx figu^ 
ris aliis, nifi quatcnus illac a fe&ionc Coni,praxi ad folutionem pro- 
blcmatum prorfus inutili , dcrivantur. Verum tamen ne conftru&io- 
ncs pcr Conicas icctiones omnino prxtcrcam, vifum fuit aliqua dc 
his fubjungcrc, in quibus ctiara praxi manualinon incommodx con- 
fulatur. 

Conicarum fc&ionum fimpliciflima eft Ellipfis. Hxc notior 
cft, & circulo magis affinis, & praxi manuali facilius defcribitur 
in plano. Parabolam prxfcrunt plerique ob fimplicitatem xquatio- 
nis per quam ca cxprimitur. Vcrum hac ratione Parabola iplb etiam: 
circulo prxfcrenda eflct, contra quam fit. Falfa eft igitur argumcn- 
tatio a fimpjicitatc xquationum. /Equationum fpcculationi nimium 
indulgmt hodicrni Geomctrx. Harum fimplicitas cft confidcratio- 
nis Analytkae, Nos in compofitionc veriamur, & compofirioni lc- 
gf»s dandx non funt ex Analyli. Manuducit Analyfis ad Compofi- 
tionem : fcd Compofitio non prius vcre confit quam libcratur ab 
omni Analyfi. Infit compofitioni vcl minimura Analyicos, & com- 
pof.tioncm vcram nondum aiTcaitus es. Compofitio in fe perflcta cft 6c 
a mixtura (peculationum Ar-alyticarum abhorret. Pcndct Figurarum- 
fimplicitas a fimphcitatc genefcos&Idcarum, & xauatio non clt fcd. 
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defcriptio (fivc Gcomctrica fivc Mechanica) qua figura gcncratnr & 
redditur conceptu facilis. Ellipfi igitur primum locum tribuentcs, 
docebimus jam quomodo xquationcs per ipfam conftruere licct 

Proponatur dequatio quavis cubica x*=pxx+qx+r,ubi p 9 q& r 
datas tcrminorum aquationis coejjicientes cum jignis fuis + & — _/?£*/'- 
• ficant , alteruter terminorum p & q y vel etiam uterqut detjjt po- 

tejl. Sic enim acquationum omnium cubicarum conftru&iones una 
illa opcrationc qux fequitur exhibcbimus. 

A puncto B in rccta quavis data capc duas quafcunquc rcdas BC, Tab.XL 
B E ad cafdem partes ; ut & intcr ipfas mcdiam proportionalcm BD. F, S *• 

q . . 

Et BC di&a », cape etiam in cadem re&a B A=— , idquc vcrfus 

pun&um C fi habeatur — q, aliter ad partcs contrarias. Ad pun- 
c"bum A erigc pcrpendiculum AI, inque eo cape AF xqualem p 9 

FG xqualcm AF, FI xqualem — , & FH in rationc ad FI ut 
eftBCadBE. FH vero oC 

F verfus G fi termini p & r habent eadcm figna, aliter ad parte* 
vcrfus A. Compleantur parallelogramma IACK & HA£L r 
centroquc K, & intcrvallo KG defcribatur circulus. Tum in li- 
nca HL capiatur ad utramvis partem pun&i H longitudo HR f 
qux fit ad HL ut BD ad BE: Agatur GR fecans EL in S r 
& moveatur linca GRS pun&o ejus R fupcr linca HL, & pun* 
cto S fuper linea E L incedente , doncc tertium ejus punc"him G 
dcfcribcndoEllipfin, occurrat circulo, quemadmodum vidcre eft in 
pofitione y%*. Nam dimidium pcrpendiculi yX ab occurfiis illiua 
pundo y in reftam AE demifli erit radix xquationis. Potcft autcirt 
Regulx G R S vel ye* terminus G vel y , eirculo in tot pun&is 
occurrere quot funt poflibilcs radices. Et e radieibus hx funt affir- 
mativx qux cadunt ad cas partes rectx A E ad quas recta F I du- 
citur a pun£to F, & illx negativx qux cadunt ad contrarias partca 
linex AE, fi modo habeatur +r: & contra fi habeatur — >r. 

Demonftratur autcra hxc conftru&io fubfidio Lemmatum fequen- 
tium. 

Lem. I. Pofitis qua in fuperiort eonftrutlione, ejl zC J.X— JXqr 
SiyXq — lJJxyX+ZJGxFL 

G & } Namr 
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Z^ft jipprnatx az jc.quartonum 

Namque ex natura circuli eft K y 7 — C X ? , sequale quadrato et 
yX-AI. Sed eft Kyq acquale Glf+AC?, tcCXq arqualc 
quadrato cx AX — ACboc cft xquale AXy— iC AX + AC^ , 
atquc adeo horum differcritia GIf+2CAX — AX?, xquaturqua- 
drato ex yX — AI, idcft ipfi yXq — lAIxyX + AI?. Aufe- 
ratur utrinquc GI?, & mancbunt jequalia iCAX — AX?, 8c 
yXq — lAIxyX+AIf — Glf. Vcrum Aly (pcr Prop. 4. 
Itb. II. Elem.) acquale cft AGq +1 AGI+GIf , atquc adco Alj 
— G\q acqualc eft AGy + t AGI, boc eft acquale zAG in 
* AG+GI, fcuacquale iAGxFI, & proindc iCAX — AXq 9 
scquale cft yXq—i AIxyX + iAG*FI. E. D. 

Lem. II. Pofitis qu* in fuperiore conftrutlione t efiiEAX~AXf 

, FI i FT , tt _ „_ 

*quaU f^Xyq — jj { AH* Xy+ lAG* FI. 

Notum cft cnim quod punctum y motu regula; yq r fuperius a/TIg- 
nato defcribit Ellipfin cujus ccntrura cft L, & axcs duo cum rectig 
LE & LH coincidunt, quorum qui in LE acquatur iy$ five 
iGR, & alcer in LH aequatur tyr five iGS. Et borum rario 
ad inviccm ca eft quae lineae HR ad lineam HL, five lineac BD 
ad lincam B E. Unde larus transverfum cft ad latus rectum princi- 
palc ut B E ad BC fivc ut F I ad F H. Quarc cura y T ordinatim 
apphcetur ad HL, erit ex natura Ellipfcos GSq — L,Tq aequalc 
FI 

p-rqTyf. Eft autcra LT acqualc AE — AX, & Ty acqualc 

Xy — AH. Scribantur horum quadrata pro LTf &Tyy, & 

FI 

fict GSy — AEy + jlEAX — AXf =pr^| in X y q — 1 A H 

xXy+AHf. Eft autcm GS q — AE q acquale quadraro cx 
GH + LS, proptcrea quod GS hypotenufa eft trianguli re&an- 
guli cujus latcra funt ipfis AE&GH+LS arqualia. Eft & (ob 
fimilia triangula RGH, RSL) LS ad GH ut LR ad HR, 
& componcndo GH+LS ad GH ut HL ad HR, & duplicando 
rationes,quadratum ex GH + LS,cftad GHq ut HLy adHR^ 
hoccft (pcr conftrudhoncm) ut BEq ad BD?, id cft ut BE ad 
BC, feu Flad FH, adcoque quadratum cx GH+LS arquale cil 

Fl 
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FT FI 

^-pjGHf. Eft itaque GSf — AEf xquale pyGH? , atque 

FI FI 
advo pPgGHf+iEAX — AXf=j^ in Xyy tAH*Xy 

F I 

+ AHf. Aufcratur utrinque |Th^ Hy, & reftabit lEAX 

— AXf=^ in Xyf — lAHxXy+AHf— GHf. Eftau* 

tcm AH - AG + GH,adeoqueAHf. — AG? +1 AGH+GHf 
& fubdu&outrinquc GHf rdht A H q — G H q = A G f + 1 AG H, 
hoc eft =iAG in \ AG+GH, fcu =iAG*FH, atque adco 

eft iEAX-AXf=^ inXyf^iAHxXy+iAGxFH, 

i. e. =j~Xyf— ^AHxXy+iAGxFL Q.E.D. 

Lem. III. Iifdem pefttis eft AX ad Xy — AG ut Xy adxBC. 
Nam fi de a:qualibus in Lemmate Jecundo fubducanrur aequalia in 

HI iFI 

Lemmate primo , reftabuntaequalia iCE^AX & p.Tj X y q — '\:'\\ 

AHxXy + i Al^Xy. Ducatur pars utraque m FH, & fict 
aFH <CE < AX acquale HlxXyf — iFIx AH"Xy+a A I 
*FH<Xy. Eft autem AI=AH + HI, adcoque iFIxAH 
-.iFHxAI -iFI * AH — iFH A — iFHI. SedtFIxAH 

— zFHA=iAHI , & iAHI — iFHI = iHI AF. Ergo 
iFIxAH — iFHxAI = iHIxAF,adeoqueiFH-CE <AX 
=HI><Xy f-iHIxAFxXy. EtindeHIadFHuttCExAX 
ad Xyf — lAFxXy. Sed per conftru&ioncra HI cft ad FH 
ut CE ad BC, atque adeo ut iCE*AX ad iBC AX, & 
proinde iBCxAX & Xyf — lAF^Xy (pcr Prop. p. Ub. V. 
Ekrn. ) erunt xqualia. jEqualiuro vero rc&anguiorum proportio» 
nalia fimt ktcra, AX ad Xy — aAF, id cft ad Xy — AG ut 
XyadiBC. Q.E.D. 

Lem. IV. tifdem pofitis, efi iFI ad JX—zAB ut Xy ad 
iBC. 

Nam de arquahbus in Lcmmatc teruo, iikurum zBCxAX 
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= Xyf— lAFxXy, fubducantur xqualia in Lemmate primo, & 
reftabunt xqualia — i AB x A X+AX 7 = z F I X y - 1 AG F I, hoc 
cft AX in AX — lAB = lFI in Xy — AG. iEqualium vc- 
ro re&angulorum proportionalia (unt latcra zFI ad A X — i A B 
ut AX ad Xy — AG, hoc eft (per Lemma tertium) ut Xy ad 
zBC. Q. E. D. 

Prajlratis his Lemmatibus, Conjlrutlio Problematis ftc tandem 
iemonjlratur. 

Per Lemma quartum eft X y ad 2 BC ut i F I ad A X — zAB,hoc 
cft Cper Prop. i . lib. VI. EUm.) ut i B C * 2 F I ad 2 B C * AX-iAB, 
feu ad 2 B C < A X — 2 B C i A B. Scd pcr Lem ma tertium cft 
AX ad Xy — t AF ut X y ad iBC, feu iBC AX Xyf 

— xAF^Xy, adcoque Xy cftadlBCutiBC zFI ad Xy q 

— iAF*Xy — iBC lAB. Et du&is cxtremis & mcdiis in 
fe, fitXy cub. — xAFxXy? — 4BC* AB*Xy_8BC? FI. 
Addantur utrinque 2AF Xy 7 + 4BCX AB < Xy, & fict Xy 
cub. =2AF Xy?+4BCxABx Xy+PBCyxFI. Erat autcm 
in conftru&ione dcmonftranda, * X y radix xquationis dicta * , ncc 

non AF~/>,BC-»,AB = ^,&FI = ^,adcoqueBC*AB ~q. 

Et BC? FI=r. Quibus fubftitutisfietxJ -/>* 1 + ?*+r. Q.E IX 
CVe/. Hinc fi A F & AB ponantur nulla, pcr Len.ma tcrtium 
& quartum fiet 2FI ad AX ut AX ad Xy & Xy ad iBC.' 
Unde conllat inventio duai*um mcdie proportionalium intcr datas 
quallibct Fl & BC. 

Scholium. Hactenus xquationis cubicx conftruttioncm pcr Ellip- 
fin folummodo expofui : led regula fua natura gcncralior eft , fcic 
ad omncs coni (oftioncs indiflcrenter extcndcns. Nam fi loco Ellip- 
fcos velis Hypcrbolam adhiberi, capc lincas BC, BE ad contrarias 
partcs pun&i B, dein pun&a A, F, G, I, H, K, L & R detcr- 
minentur ut antc, cxcepto tantum quod FH dcbct fumi ad partes 
ipfiusF contra I, & quod HR non in linca HL, fed in linea 
A I ad utramque partcm punfti H capi dcbet, & vice re&x G RS 
dux alix rcftx a pundo L ad pun&a duo R & R hinc inde duci 
pro afymptotis Hyperbolx. Cum iftis iuquc afymptotis LR,LH 

dc- 
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dcfcribc Hypcrbolam pcr pun&um G, ut & crrculum centraK itv 
tervallo K G : & dimidia pcrpcndiculorum ab corum mterfectioni- 
bus ad re<5bam A E dcmiflbrum crunt radices aequationis propofirae. 
Qux omnia , fignis + & — probc mutatis, demonftrantur ut prius. 

Quod fi Parabolam velis adhibcri , abibit pun&um' E in infinN 
tum , atquc adco nuUibi capiendum crit , & punctum H cum pun&o 
F coincidct critque Parabola circa axcm H L cum latcre re&o prin- 
cipali BC pcr pun&a G & A dc&ribenda, fit» verticc ad partes 
pun&i F ad quas pun&um B fitum cft refpectu pun&i C. 

Si funt cooftru&iones pcr Parabolam , fi fimplicitatcm analyticam 
ipcctcs, fimpliciffimas omnium, e# per Hyperbolam proxtmum 
kxrum obtincnt , & ultimum locum tencnt qujc per Ellipfin abfol- 
vuntur. Quod fi praxeos manualis in defcnbendis figuris fpe&etur 
fimplicitas, mutandus eft ordo. 

In hifce autem conftru&ionibus obfervandum venit quod propor- 
tione lateris rc£H principalis ad latus tranfvcrfum determinatur fpe- 
tics Ellipfcos & Hypcrbolx, & proportio illa eadcm eft quac H- 
nearura BC & BE, atque adeo aflumi potcft: Parabolse vcro fpc- 
cics eft unica quam artifex poncndo BE infinkc longam aflcquitur. 
Sic igitur pcncs artificem eft acquationem quamcunque cubicam pcr 
conicam (e&ionem imperatae fpeciei conftruere. A figuris autem 
fpccic datis ad figuras magnitudinc datas devcnictur augendo vcl 
diminuendo in ratione data lincas omncs quibus figurae fpccicdaban- 
tur , atquc ita aequationcs omnes cubicas pcr datam quamvis Coni- 
nicam fe&ionem conftrucrc liccbit. Id quod fic plcnius cxplico, 

Prepenatur ^quationem quamcunque cubicam **—pxx. qx.r, ope 
iata cujufcunque fetlionis conice conftruere. 

A puncto quovis B in re&a quavis infinita BCE, capc duas 
quafcunquc longitudines BC, BE ad eafdcm partes fi data Coni Taf.X 
fc&io fit Ellipfis, ad contrarias fi ca fit Hypcrbola. Sit autem BC 3 
ad B E ut datae fe&ionis latus rectura principalc ad latus tranfver- 

fum, & BC nominata ». Capc BA = -^-, idque verfus C fi habca- 

tur — q, alitcr ad partes contrarias. Ad pun&um A crigc pcrpen- 
diculum AI, in quc co capc AF aequalem p, & FG acquakm AFj 

Hh itcm c 
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kem F I xqualcm — . Capiatur vcro FI rcrfus G fi termini p Sc r 

habcnt eadem figna, aliter vcrfus A. Dein fac ut fit FH ad FI 
ut BC ad BE, & hanc FH cape a pun&o F vcrfus I fi fcdio Ct 
Ellipfis, autad partcs contrarias fi ea fit Hypcrbola. Porro com- 
plcantur parallclogramma I A C K & HAEL, & hx omncs jam 
dcfcriptx linex tranfferantur ad datam fcctionem Conicam , aut quod 
perinde eft, his fuperponatur curva, ita ut axis cjus five tranfvcr- 
fa diamctcr principalis conveniat cum recta L H & centrum cum 
puncto I s. His ita conftitutis agatur rccra KL uc & recfca G L 
iecans conicam (b&ionem in g. In L K cape L k qux fit ad L K 
ut Lff ad LG, ccntroque k & intervallo k^ defcribe circulum. 
A punctis ubi hic fecuerit curvam impofitam demitte perpendicula ad 
lincam LH, cujufmodi fit y T. Dcnique verfus y, cape TY 
qiuc fit ad Ty ut LG ad Lr, & hxc T Y produ&a fecct rc- 
ciam AB in X, critque rc&a J XY una cx radicibus xquationis. 
Sunt autem radices affirmativx qux jacent ad partes rectx A B ad 
quas recta F I jacet a puncto F , & ncgativx qux jacent ad con- 
trarias partes fi modo habcatur +r, & contra fi — r obvcncrit. 

Hoc modo conftruuntUr xquationcs cubicx per EUipfes & Hy- 
pcrbolas datas: Quod fi dctur Parabola, capienda eft BC xqualis 
lateri rc£to ipfius. Dein punctis A, F, G, I & K inventis ut 
ante, ccntro K intervallo KG defcribendus cft circulus, & Pa- 
rabola ita applicanda ad Schcma jam dcfcriptum (aut Schema ad Pa- 
rubolam) ut ipfa tranfcat pcr puncta A & G, & axis cjus ipfi AC 
parallclus pcr punctum F, cadentc vcrtice ad partcs pun&i illius 
F ad quas punctum B cadit a puncto C. His ita conftitutis, fi 
perpcnJicula ab ejus occurfibus cum circulo dcmittantur ad lineam 
B C , corum dimidia erunt radices xquationis conftrucndx. 

Et notcs quod ubi fccundus xquationis terminus deeft, & lanis 
rectum Parabolx ponitur numerus binarius, hxc conftru&io cvadct 
cadcm cum illa quam Cartefius attulit in Geomctria fua , prxtcr- 
quam quod lineamenta hic funt illorum duplicia. 

Ha:c eft conftructionum regula generalis. Vcrum ubi problc- 
mata particularia proponuntur , confulcndum cft conftructionum 

for- 
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fbrmuiii fimplicifllmis.Libcra cnimmanet quantitas », cujus aflump- 
tionc conftru&io plerumquc fimplicior reddi potcft. Ejus rei excm- 



Detur Elliplis , & inter datas lineas atab inveniendac lint duac 

x x 

mcdia: proportionalcs. Sit carum pnma x, & a. x. — .£eruntcon- 

tinue proportionales, adeoquc ab= — , feu s*—aab sequatio eft 
quam conftruere oportet. Hic dcfunt termini p , & q , & terminus 

rdkaab, adeoquc BA& AF nullsc funt, & FI eft — . Ut 
* nn 

terminus noviflimus evadat fimplicior aftumatur « — fiet F 1=6 

Dcindc conftruAio ita fe habcbit. 

A pun&o quovis A in recta quavis infinita AE cape AC=*, & Tab.XI. 

ad cafdem partes pun&i A capc AC ad AE ut eft Ellipfeos latus Fi fr S- 

rc&um principale ad latus tranfverfum. Tum in pcrpcndiculo A I 

capc AI=£, & AH ad AI ut eft AC ad AE. Compleantur pa- 

rallclogramma IACK, HAEL. Jungantur LA, LK. Huic 

fchemati imponatur Ellipfis data. Sccet ca rec~tam A L in pun£bo £, 

Fiat L.k ad LK ut hg ad L A. Centro k intervallo kg defcriba- 

tur circulus fecans Ellipfin in y. Ad A E demittatur perpendicu- 

lum yX fccans HL in T, & producatur id ad Y ut fit T Y ad 

Ty ficut LA ad L^. Sic fict \XY prima duarum mcdie pro- 

portionalium x. Q. E. L , 



plum unum fubjungo. 
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METHODUS NOVA 

Accurata & facilis inveniendi Radices 
JEquatiomim quarumcunque gencralitcr, 
fine pr<evia Reduftione. Per 
Edm. Halley, Geom. Prof Savil. 

rtis Analyticx prsccipuus quidcm ufus cft Problcmata 
Mathcmatica ad xquationes perducere, cafque tcrminis 
quantum ficri poflit fimpliciflirais exhibere. Ars autcm 
ifta manca quodammodo , ncc fatis Analytica merito vi- 
derctur, nifi Mcthodi quxdam fubminiftrarentur, qua- 
rum ope Radiccs, fivc Linex fivc Numeri fint, ex jam inventis 
xquationibus elicerc licerct, coque nomine Problcmata foluta darc. 

Vcteribus fane vix quicquam fupra Quadraticarum xquationum 
naturam innotuit; quxcunque vero fcripfcrc dc Solidoruin Problc- 
matura Eftectionc Gcomctrica opc Parabolx , CiflbYdis , alhifve Cur- 
vae, particularia tantum fimt, ac cafibus particularibus dcftinata; de 
Numerica vcro Extra£fcione ubique altum filcntium; ita ut quic- 
quid in hoc gcnercjam calculo prxftamus, modcrnorum inventis 
fcrc totum dcbctur. 

Ac primus quidem ingens ille Algebrx hodicrnx rcpcrtor ac re- 
ftaurator Franafcus Vieta , annis abhinc circiter centum, Metho- 
dum gencralcm apcruit pro cducendis radicibus ex xquationc quali- 
bct ; eamque fub titulo De Numerofd poteftatum ad Exepefm Refolu- 
tione publico donavit , ubique ut ait obfervando retrogradam Compo- 
ftionis viam. Hujufquc Vcftigiis infiftentes flarriottus, Ougktredus 
aliiquc, tam noftratcs quam cxtranei, quxcunque dc hac re fcriptis 
mandarunt, a Vietd dcfumpta dcbent agnofccrc. Qualia vcro in 
hoc ncgotio prxftitcrit fagactfllma ingenii Neiutcniani vis, ex con- 
tra&iorc Spccimme a ClarifEmo Wallifo, Cap. xci v. Algebrx fux, 

cdv- 




*4<* ALGEBRjE 

cdito, potius conjc&ura aflequi quam pro ccrto comperiri licct. Ac 
dum obftinata Authoris modeftia amicorum prccibus devicta ccdat, 
invcntaquc hxc fua pulchcrrima in luccm promere dignciur, expc- 
ttarc. cogimur. 

Nuper vero eximius illc jurenis D. Jofephus Rafhfon, R. S. S. 
jfnaiyfin jEquationum UniverfaJem Anno idpo. cvulgavit, fuacque 
Mcthodi prxftantiam pluribus cxcmplis abundc illuftravit , quo Gc- 
nii Mathcmatici maxima qustquc polliccnris nobde indicium prodi- 
dit. 

Hujus excmplo ac dufhi (ut par cft credcrc) D. de Lagney, haud 
vulgaris apud Parifienfes Mathematum Profeflbr, idem argumentum 
aggreflus eft ; qui cum totus fcrc fit m ehciendis Poteftatum pura- 
rum radicibus, pracfertim Cubica, pauca tantum eaquc perplexa nec 
latis demonftrau dc aflctfarum radkum extracrione fubjungit. Rc- 
gulas autem binas compendiofas admodum pro approximatione radi- 
cisCubicae profert, alteram rationalcm, alteram irrationalcm ; ncm- 

a b J~ V 

pc Cubi aaa + b latus cflc intcr a+- rr ac T laa-i + '.a. 

* ^aaa+b 4 30 

Radicem autem poteftatis Quintse a*+b fic exprimit =' t a + 
J J 

^'* a * + f~a~~* aa ( non • aa ut P er P erun Icgitur in libro Gal- 
lico impreflb.) Has Rcgulas, cum nondum librum vidcram, ab 
sunico communicatas habui,quarum vires experimento cdo&us, coni- 
pcndiumque admtratus, volui etiam Dcmonftrationem inveftigare: 
£a vero inventa ad Univerialem jEquationura omniura rcfolutionem 
candcm methodum accommodari pofle ftatim ccgnovi , Eoquc ma- 
gis cas cxcolere ftatui, quia uno intuitu rem totam Synoptice expli- 
cari pofle vidcbam, quodquc hoc pa&o fingulis calculi reftaurati 
vicibus (altem triplicarenrur nota: fiveCiphrac in radicc jam invcntse, 
quae quidem omnibus aliorum omnium computationibus non nifi 
pari cum datis numero augcntur. 

Demonftrantur autem Regulse prsedifbe ex Genefi Cubi & Pro- 
teftatis quintas. Pofito cnim Latere Cubi cujufquc a+e^ Cubus 
inde conflatus fit a aa+ }aae+ $aee+eee t adcoquc fi fupponatur 

aaa 



Digitized by Google 



E L E M E N T A. 247 

aaa Numerus Cubus proxime minor dato quovis. non Cubo, eee 
minor crit Unitatc, ac refiduum five b arquabitur rcliquis Cubi mem- 
bris $aae + \aee+e ee: rejcctoque eee ob parvitatcm, b — $aae . 

+ ~aee. Cumque aae multo-majus fitc[mmaee 9 ~~~ a non mul- 

b h 

tum cxccdct ipfam e, pofitoquc e ~-~~~~9 ~~+~~~~ » CUI proximc 

b b 

xquatur quantitas e , mvenictur = , , fivc . • hoc 

1 1 iaa+i,ab \aa+ k 

,aa T 

a k a b 

cft i+ ~ b = e , adeoque latus Cubi aaa+b habcbitur a + ^ aaa + y 

quaeeftipla formula rationis D ni de Lagny. Quod fi aaa fucric 
NumerusCubus proximc major dato, Latus Cubi aaa — b pari 

ratiocinio invenietur a — — ?; atquc haec Radicis Cubicx 

'aaa — b ~- 

approximatio fatis cxpcdita ac facilis parum admodum fallit in de- 
fe&u, cum fcilicct e rcfiduum Radicis hoc pa&o inventum paulo 
minus jufto fit. Irrationalis vcro formula ctiam cx eodem fonte de- 

rivatur, viz. b^aae+~aee , five ^-ae+ee j adcoque 

j b j r 

v \aa + r~~~\a+e, atque v + — + \a~~a+e , five Radici 
quxfitx. Latus vero Cubi aaa — b codem modo habcbitur 

\a+^ \aa — j-. Atque hxc quidem formula aliquanto propius 

ad fcopum collimat, in exccflu pcccans ficut altcra in dcfcftu, ac ad 
praxin magis commoda vidctur , cum rcftitutio Calculi nihil aliud 

fit quam continua additio vel fubdu&io ipfius — ' , fccundum ac quanti- 

5 

tas e innotefcat; ita ut potius fcribendum fit ^ \aa+ b ~~ € e ' +\a 

_ l a 

in priori cafu, ac in poftcriori \a+ \aa + — -. Utraque au- 

Ii tcra 
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tcm formula Ciphrx jam cognitx in Radicc extrahenda. ad mini- 
inum triplicantur, quod quidcm Arithmeticx ftudiofis omnibus gta- 
tum fore confido , atquc ipfc Inventori abundc gratulor. 

Ut autcm harum rcgularum utilitas mclius fcntiatur, cxcmplum 
unura vcl alterum adjungcrc placuit. Quxratur Latus Cubi dupli, 

fivc a*a + b — l. Hic a~ I atquc — = j, adcoquc ',+ /,' fivc 

? a 

1,25 invcnictur Latus propc verum. Cubus autem ex 1,26" cft 

J~ " ,0002-6' r , , 

2,000^76, adcoquc 0,65 + v ,3960 ^TS" + 

V, 3968 00^29 100^291 = 1,2^992104989}" — ; quod quidcm tre- 
decim figuris Latus Cubi dupli exhibet, nullo fere ncgotio, v:z. 
una Divifione & Latcris Quadrati cxti actione , ubi vulgari opcrandi 
modo quantum dcfudaflct Arithmeticus norunt cxpcrti. Hunc ctiam 
calculum quoufquc velis continuare licct, augendo quadratum addi- 
t c c 

tionc • — . Qux quidcm corrcctio hoc in cafu non nifi unitatis in 
3 a * 

Radicis figura dccima.quartu augmcntum r^lrt. 

Exemp. II. Quxratur Latus Cubi xqualis racnfiiras An$ica GaU 
lon di&x, uncias lblidas 251 contincntis. Gubus provime minor- 
cft 216 cujus Latus 6 -4, ac rcliduum 1? adeoquc pro pri- 
ma approximatione provenit 3 + V p + z = Radici. Cumquc 
/9,82;)... fit 2,1378... pitet 6,1 35-8 = <a+*. , Supponatur 
jam 6*,i$c8 = a, & habebimus Cubum cjus 2; i,ooo8f 1894712, 
ac juxta rcgulam 5,0679 + V 9,41201041 — ,0008^289471 2 . xqua- 

18,4074 

tur accuratiflimc Latcri Cubi dati , id quod intra horx fpatium cal- 
culo obtinui 6.1 19^897 , in octodecima figura juftum, 

at dcficicns in dccima nona. Hxc vcro fbrmula mcrito prxfcrenda 
cit rationali,ob ingcntcm diviforcm, non finc magno laborc tractan- 
dum-, cum Latcris quadrati cxtractio muko facilius proccdat,ut cx- 
pericntia multiplcx mc docuit. 

Rcgula autcm pro Radicc Surfolidi Puri fivc potcftatis quintx 
paulo altioris indaginis cft atque ctiam adhuc muko pcrfcctius rcm 

prx- 
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pneftat: datas enim in Radicc Ciphras ad minimum quintuplicat 
nc^uc ctiam muki ncc opcrafi cft Calculi. Author autcm nulhbi 
mvcmcndi mcthodum cjufve dcmonftrationcm conccdit, etiamfi ma- 
xime defidcrari videatur: prxfcrtim cum in Libro impreflb non 
re&c fc habcat; id quod impcritos frcilc illudcre poflit. Poteftas 
autera Qumta Latcris a + e conficitur cx his mcmbris a* + fa'e 
+ ioaUe+ioa x eee+fae*+ei-ai + b, unde b = fa*e + ioa)ee 
+ lo**<3+f**t, rejecT:o ob parvitatem fuam: quo circa 
b 

j^j=«»#+*«V+H*J+*», atque utrinquc addendo 1*1 habebi- 

yj r : 

mus *««+— - /;*+«», +ia> e> + zae* + c*=\aa + ae 



+ee. Dcin utrinquc fubduccndo \aa, \a+e aequabitur V /i a *+— — \aa 

cui fiaddatur \a, crit a+e = \a + <J yJ\a' + ~—\aa = radici 
potcftatis a* + b. Quod fi fuiflet — (afliimpta a jufto majo- 

re,) regulafic fc haberet, {a+V v^a*— ~ —^*. 

Atque hxc rcgula mirum in modum npproximat, ut vix reftitu- 
tionc opusfit; at dum hacc mccum pcnlitavi, incidi in formula- 
rutn methodum quandam grncralcm pro quavis poteftate fatis con- 
cinnam , quamquc cclarc ncquto j cum etiam in mperioribus potc- 
ftatibus datas radicis figuras triplicare valeant. 

Hx autem formulx ita fc habcnt tam rationales quam iiTationales. 

\'aa + b = JJaT} vel a + ^~y 

~T , ab 



V*a*+b=U+ V 7 \aa+— V cl a + 



$a $aaa+b 
T . ab 



V l aa + - vc l 

^+b^a+^aa+^a+j^ 

Ii 2 !p 



I 
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. .» 

J f . ab 

-ia+ v S 



VTai+b-}a+ * } ™ + TT-< vcl * + : 



Et fic dc csctcris etiam adhuc fupcrioribus. Quod fi aflumeretur a 
radice quaefita major \ (quod cum fmefcu fif quotics Poteftas refol- 
venda multo propior fit poteftati Numcri integri proxiroe majoris 
quam proximc minoris,) rautatis mutandis exdcm radicum expreflio- 
ncs proveniunt. 

ab 

V aa — b— V aa — b vel a — - ~ L 

zaa — i o 

' — b = ]a + v iaa~ — 



yfiaaa — b = \a + s \aa vcl * — - 

J 4 ^a $aaa — b 

J T ab 
VUi — b = \a+ v iaa — — vcl a r , 

* 6aa 4<j+ — \b 

J' ~b~ , ab 
Vefi—h=\a+ } 6 aa ^ vcl a — ■- r 



il b ab 

sj-a>—b = la+ v Laa—~rz. vcU< 



Atquc intcr hos duos tcrminos lcmpcr confiflit vcra Radix, ali- 
quanto proprior irrationali quam rationali ; e vcro juxta formulam 
irrationalem inventa, fcmper pcccat in cxcefiu, ficut in dcfcclu a ra- 
tionali formula rcfultans Quotus; adcoquc fi fuerit + £, Irrationalis 
majorcm jufto cxhibct radiccm, rationalis minorcm. E contrario 
vcro fi fucrit — b. Atque ha;c de cliciendis radicibus e Potcftati- 
bus puris dicta funto, qux quidcm, ad ufus ordinarios fufficicntcs 
multo facilius habcntur opc Logarithmorum : quotics vcro ultra.Ta- 
bulaaim Logarithmicarum vircs accuratiftimc dcfinienda cft radix, 
ad hujulmodi mcthodos ncceflario recurrcndum cft. Prxterca inm 
cx harum formularum invcntionc ac contemplationc,UniverfalisRc- 
gula pro xquationibus afie&is (quam non fcnc fru&u Qeometrix ac 

Algc- 
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Algcbrac ftudiofis omnibus ufurpandam confido) mihi ipfi oblata fit, 
volui ipfius invcnti primordia qua poflim claritatc aperire. 

jEquationum quidcm afic&arum Quadrato-quadratum non cxcc- 
dcmium Conftru&ioncm Gcncralcm concinnam admodura ac facilcm, 
Num i8 . harum TranfaS. jam tum invcntam publici juris fcci: 
cx quo ingcns cupido animum inceflk, idcm Numeris cfficicndi. 
Atque brevi poft Z)" Raphfm magna ex parte voto fatisfecifib vi- 
fus eft , ufquc dum D** de Lagny. ctiam adhuc compendiofius rem 
pcragi pofle hoc fuo libcllo mihi fuggefiit. Methodus autcm noftra 
hsec eft. 

Supponatur Radix cujufvis acquationis z compofita cx partibus 
a+ vel — e, quarum a cx hypothefi afliiraatur ipfi z quantum 
fieri poflit propinqua, (quod tamcn commodum eft, non neccfla- 
rium) & ex quantitate a+ vcl — e forracntur Potcftates omncs 
ipfius z in iEquatione invcntae, iifquc affigantur Numeri Cocffi- 
cicntes refpcftivc : deinde Poteftas Refolvenda fubducatur c fumma 
partium datarum in prima columna , ubi e non repcritur , quam Ho- 

mogencum Comparationis vocant, fitque differentia ^_b. Dcin ha- 
bcatur fumma omnium coefficientium ipfius lateris e in fecunda Co- 
lumna, quae fit s ;dcnique in tcrtia addantur omnes coefficientes qua- 
drati ee, quarum fummam voccmus /: Ac radix quaditaz, fbrmu- 

sh 

la rationali habebitur — a + vel ; -7: Irrationali vero 

ss+vel — tb 



fiet z=a \\* s + bt , y quoc j cxcmplis illuftrarefortaflcope- 

rx prctium erit. Inftrumcnti vcro loco adfit Tabclla, Potcftatum 
omnium ipfius a + vel — e Gencfin cxhibcns, qux fi opus fuerit 
continuari ficile poflit. A fcptima vcro incipiam , cum pauca Pro- 
blcmata eoufquc aflurgerc dcprchcndantur. Hanc Tabcllam jure 
optimo Spcculum Analyticum Gcneralc appcllare licct. Poteftates au- 
tem prcedi&ae ex continua multiplicationc pcr a+e=z ortae, fic 
proveniunt, cum fuis cocfiicientibus adjunttis. 



li j **- 
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Tabella Toteftatum. 

• 

s t u w * • y 

Iz^—la^+jl a 6 e+i xla^c e+iflaU*+if l aie^+nla 1 e^+j lae 6 +& 
kz 6 — ka G +6kaU+ 1 fkaU e+ioka* *»+ 1 f ka l e *+ 6 k a e *+ k e 6 
bzi = bai+ffjaie+ioba*ee+ioba*e*+ fha e*+ b & 
gz*=ga*+4ga^e+ 6ga'ce+ 4ga e*+ g #♦ 
fz>=fai+ifa l e+ xfaee+ f «3 
dz l =da*+2.da c+ d ee 
cz ~ca + c e 

Quod fi fucrit a — e=z, cx iilHem mcmbris conficitur Tabella, 
negatis folummodo imparibus Poteftatibus ipfius <r, ut t f e* 9 ** s &• 
& affirmatis paribus e 1 , *1 , * 6 . Sitquc Summa Coefficientium la- 
teris * = Summa Coefficicntium Quadrati **=/; Cubi = «; Bi- 
quadrati =w; Surfolidi ei=x; Summa vero coefficicntium Cubo- 
cubi =y; &c. 

Cum autcm fupponatur e cxigua tantum pars radicis inquircndx, 
omncs poteftatcs ipfius e multo minores cvadunt fimilibus ipfius a 
Poteftatibus,adcoque pro prima Hypothefi rejiciantur fupcriorcs, (ut 
in poteftatibus puris oftcnfum eft) ac fbrmata aequatione nova, fub- 

ftitucndo a^e = z habcbimus ut diximus __,b = 1*_se__,tee. 
Cujus rci cape cxempla fcqucntia, <juo mclius intclligatur. 

Exemp. I. Proponatur acquatio 2* — 322+ 75- 2=1 0000. Pro 
prima Hypothcfi ponatur a- 10, ac confcqucnter prodibit aequa- 
tio, 

z*=+ a* ^aU + 6a'ce qaei+e* 
-dz % = — da x dae — d ee 
+cz = + ca ce 

= +10000 4ooo* + 6bo*r 40*3 + *« 
— 300 60 e — $ee 
+ 7 f0 7fe 

—> IOOOO 

+ 45-0— 4oic* + fsrjec—qoe^ + e' = o 
s * u 

Signi5 
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Signis + ac — (rcfpectu e ac e*) in dubio reli&is, ufquc dum 
fciatur an e fit ncgativa vel affirmativa i Quod quiuem aliquam parit 
difficultatcm, cum in xquationibus plures radiccs admittcntibus , fx- 
pe augcantur Homogenea Comparationis, ut appcllant, a minuta 
quanticate d, ace contra ea aucta minuantur. Dcterminatur autem 
fignum ipfius e cx figno quantitatis b ; fublata cnim Refolvcnda cx 
Homogcneo ab a fbrmato, fignum ipfius se , ac proindc partium in 
cjus compofitione prxvalentiura , femper contrarium erit figno difle- 
rentix b. Undc patcbit an fucrit —e vel +e , five an a major vcl 
minor radice vera aflumpta fit. Ipfi autcm e fcmpcr xquatur 

, quoties b ac / codem figno notantur j quotics vc- 

v ' 1 + b t ' S 

ro diverfo figno conncctuntur, eadcm e fit — . Poft- 

quam vero compcrtum fit fbre — r, in aflirmatis xquatio- 
nis membiis ncgcntur &c. in negatis affirmcntur; fcri- 

bantur fcilicct figno contrario; fi vCro fucrit+?,affirmentur in affir- 
matis ; ncgentur in ncgatis.' Habemus autem in hoc noftro excmplo 
l04fo loco Refblvcndx ioooo, five ^=+450, unde conflat a 
majorem jufto afiumptam, ac proindc haberi — e: Hinc xquatio fit 
1 045^0 — 4015 e + ^97 ee — 40 ?' + ?■» = loooo.Hoceft 4fo — 40 if e 
+59Je e — 0. Adeoque 4^0=401$"* — f9jee five b = se — te ^cujus 

R , dix , fit » «t ?;"-*' . m fi nuv» i-- ViL * a 

s zi 4 / / / 
cft, in prxfcnu cafu, — ,unde provcnit Ra- 

dix quxfita prope verum , p,8S6. Hoc vero pro fecunda Hypothefi 
fubftituto , cmergit a + e = z accuratiffimc 0,88626039 3649^ . . . ., in 

• <J iss+bt—\ s 
ultima figuravixbinariojufturn fupcransiiicmpccum - — =e. 

Arque hoc ctiam,fi opus fuerit, multo ulterius vcrificari poflet,fub- 

! uc x + \ e % . ',«c J — \e* 

ducendo -fi fuerit + f, veladdendo — radici prins 

f\ss + tb V 9 ss-tb 



inventc, fi fit — e. Cujus compcndium co pluris xftimandura 

quod 
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quod quandoquc, cx fola prima fuppofirione, fcmpcr vcro ex fccun- 
da, iifdcm confcrvatis cocfficicntibus quouique vclis calculum con- 
tinuarc poflis. Caeterum aequatio prcedicTa ctiam ncgativam habct ra- 

dican, viz. x=io, z6 quam cuihbet accuratius cxpifcari 

licct. 

Exempl II. Sit z* — ijzz + 5*42 = ifo ac ponatur a— io. Ex 
prxfcripto Regulae, 

zzz = aaa + 3 a a e + $aee+ee e 
— dzz = daa — zdae—' deee 
+ cz=ca+ce 

b s t 

Id eft + 1000 + 300 e + zoee+eee 

— 1700— 24oe— ijee 
+ r+o + f+* 

- 3f° 

Sivc — f 10 + 14* + 1 lee+e e e=o. 

Cum autcm habcatur — fio , conilat a minorem jufto afliimi , ' 
ac proindc e affirmativam cfle , ac cx f 10 = 14*+ 13*'* fit 
J bt + \s s — \s ^6679 — 7 

/ =e ~ ~ s 1 undc z fat l f*7*** qnac mmia 



quidcm eft ob late fumptam a ; idco fupponatur fecundo a = 1 f , ac 

pan ratioaruo habebimus <? = — - — t — — - - g 4 

ac proindc 2=14,9^4068. Quod fi calculum adhuc tcitio rcftau- 
rare velis, ufquc in vigcfimam quintam figuram vero conformcm 

invcnies radiccm; Paucioribus vero contentus, fcribendo ib^_teee 
loco / b, vel fubtrahcndo aut addendo r^dici prius invcntx 



V* ^ss + tb 

ad fcopum ftatim pcrvcnics. iEquatio vcro propofita nulla alia ra- 
dicc cxplicari potcft, quia Potcftas Rcfolvenda $fo major cft Cubo 
cx ', 7 vcl \d. 

Exempl. III. Sit jEquatio illa quam in Rcfolutione difficillirai 
Problematis Arithmctici adhibct Clarifliinus If aMJius, Cap. LXIL 

Alge- 



Digitized by Google 



E L E M E N T A. iff 

Algcbrx fux, quo radicem Vieta Mcthodo accuratiflime quidcm 
aflccutus eit : Eandcmquc exemplum Methodi fux affcrt laudatus 
Dt Rapbfon pag. zf, 26. nempe z* — 8oz* + ippSz 1 — i49>7 2 
+ fooo = o. Hxc autem xquatio cjus formulx cft, ut plurcs lu- 
beat radiccs AffiiTnativas, ac quod difficultatcm cjus augtat, prx- 
grandcs funt Coeflkientcs rcfpc&u Rcfolvendx datx : Quo mclius 
autem tractctur , dividatur , ac juxta notas punchtionum rcgu- 
las ponatur — z* + S~' — 2o~* + l jz = o, f (ubi z cft 
* z z in xquationc propofita ) ac pro priir.a H ypothefi habeamus a—i. 
Proinde + 2-_ ft — tee + 4<M — — o, f = 0. 

Hoc cft ij= <v+ ir<r; hmc — : J = * fit « 

1 4 

adcoquc z — r, 17 : UnJc conftat 1 i,7radiccm efle xquationis pro- 
pofitx vcro vicinam. Sccunjo loco fupponatur z — 12,7 ac juxta 
prxfcriptum Tabcllx Potcftatum oritur 

b s t u 

— 26->i4,4^4i — 8i9?,r ;2<r — 697, 74« — jo, 8<r* — t « 
+ 1658-0,640 + $8709,6:) <r + 3048 <** + 80 
-512:57,41 - r o749»* « —1998 « 

+ 1^699,9 +M9J7 * 

— fOOO ' 1 

+ 298, rfrj-9 — 5-295, x-^ie + 8r,i6« + 19,1*3-^-0. 
Adcoque - 298,6^9 = f2s>6,i}z* + 82,26«, cujus radix e 

juxtarcgulam = * fit 2648,066- ✓ 6987686,106022 

• 8 2, 26 

= ,0^644080331 ... minori vero : Ut autem corrigatur , 

lue* — l e* „ ,0^16201.. 
/. , ■ — -rr fivc ht ,^oooo?opii7 , ac proinde e 

corre&a — 0^644179448; Quod fi adhuc plurcs radicis figuras 
dcfideras, formetur cx e corrccla tue* — te* — 0,411 0^60241 $...,ac 

' %s — y/jss-ht tur*+77* 2648,0 66 -,"69 8768 f, 67 496^07 jT77...l 

• 1VC 82,26 

= 05-644179448074402 = e , undc a + e = z radix accuratiflima 

Kk fic 
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fit iz, 7^(544170448074401.... qualem invenit Cl. JValllf.us in lo- 
co ciuto. Ubi obfcrvandum redintegrationcm calculi fcmpcr tri- 
plicare notas vcras in aflumpta a , quas prima corrc&io fivc 

' \ >ss—b t <l umtu P uccs rCfll dit, quxquc ctiamcommode per I xjgarkh- 

mosefficirur. Altcra autem corrcctio poft primam ,ctiam duplum Ci- 
phrarum numerum adjungit , ut omnino aflumptas fcptuplicet j 
prima tamcn plcrumquc ulibus Arithmetices abundc fufncit Qux 
vcro dic"b funt de numcro ciphrarum in radice rect-C aflumptarum, 
ita intclligi velim, ut cum a non nifi dccima partc diftct a vera ra- 
dice, prima figura re&e aflumatur ; fi intra ccntcfimam partem , 
dux primx : Si intra millefimam tres priorcs rite fc habeant ; qux 
deinde juxta noftram rcgulam tractatx ftatim novem evadunt. 

Rcftat jam ut nonnuHa adjiciam de noftra formula rationali, viz. 

•=-hr ' t > uidan fatis ***** vidcbitur - ncc muItum 

ccdit priori, cum etiam datas ciphras triplicarc valcat . Formata autem x- 
quatione ex <j_+ e~ z, ut pnus,ftatim patcbitan* afliimptafitmajor 
vel minor vcro, cum fcilicet se figno fempcr notari debcat contra- 
rio figno diflercntiae Rcfolvcndx ac Homogcnci fui cx a produ&i. 
Deinde pofito quod +_ b^ se + vcl — te e = o ± divifor fit ss — tb 
quoties b ac t iisdcm fignis notantur; idem vero fit ss+ bt, fi figna 
ifta divcrfa fint. Praxi autcm magis accommodata vidctur, fi fcri- 

bcrctur Thcorema , e= 7 + tb "^F* 01,111 «nukiplica- 

s 

tione ac duabus divifionibus res pcragatur , qux tres multipli- 
cationcs ac unam divifioncm alias requirerct Hujus etiam Methodi 
excmplum capiamus a prxdic"be iEquatkmis radice n, 7... : ubi 
*9 8 >6"rf9 - 5^95,1 $ le + 8r,i6V* + 10,1*1 — e* = o adcoquc 
+ b — s + t + u 

b • ' t h 

7 - t h = * t e«t nat ut s ad / ita b ad — — 5-195,131) 2*8, 

T 

*1S9 



1 
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th 

6ff$ iii 81,2$ (4^587^... quocirca divifbr fit -j-= f^r» 

495 *f-...) *98><SJ7P (o> 0^6*441 = ^,w"2. quinque figuris 

verisadjc&isradiciaflumptas. Corrigiautcmncquit hxcfbrmula (kut 
pracfcns irrationalis j adeoque fi plurcs dcfidcrentur radicis figurae, 
praeftat afliimpta nova Hypothefi calculum dc integro rcpeterc : ac 
novus Quotus triplicando figuras in radicc cognitas fupputatori 
ctiam maxime fcrupulofo abundc fatisfaciet. 



F I N I S. 
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yEQUATIONUM CUBICARUM 

Et Biquadraticartim , tum Geometrka & Alecbani- 
ca, Re/olutio Umver/aiisy 

a J. COLSON. 

,, ap^oniscubicx [*'~»''+\<*/ + *;; 

univerfalis £ ^ 
Radices Tres funt , 



* =j>+ V>+ yV — * + Vr— v/r' — 

x ~ p £ <v' r + r'— — — ; — 7 x Vr— vV — 

j i ■ i ? 1 — ______ 

x=p — ■xvV+/rT_T7» 5 x V>— v» 1 — - fl 

_• • _• 

Vcl ut Calculus Arithracticus facilior ac paratior evadat , fi pofue- 

risBinomii irrationalis r + . r Radicem cubicam cffe m+ V* », 

crunt ejufdcm arquationis Radices tres x — /> + a w & 

* ^ — v ' — ? w. 

Igitur data /Equationc quavis Cubica, intcr ejushujufquc _Equa- 
tioms Univcrfalis termmos fingulos inftitucnda cft Comparatio , quo 
pa€L> facillime* invcnicntur ipfse />, r; & hifcc cognitis, innotc- 
lccnt _Equationis datx Radices omnes. Hujus vcrd folutionis Excm- 
pla fint fequentia in Numcris. 

I. jEquationis Cubicae x' = i x l + $ * + 4 fit Radix * indagan- 



da. Erit primo juxta prxfcriptum $ p = % , fivc p = |. Sccundo 
M — ($/>*) 5=3, fivc y = i|. Tcrtiozr ( + / — H x ?> 
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•70 j?o 2 1 x * 

r- — =r4. fivcr = i7 -&r»- f J-~. Et propterei x B — 

» 89 ~i7£ » 8?] Tii 

+ TT** ' 17 + ^ £7 ~" < V Reliquae dux Radiccs funt 

impoffibiles.. . 

- . • • .. ... . •••• 

a. In iEquatione * J = ii*»-~4i* + 42, erit primb ^p = 12; 
(ive /> = 4. Secundo 3 ? — ( 3 />*) 48 = — 4t , five f = — . 
Tertio 2 r + (p> - 3 f x />) ,<$ = 4 a , fivc r = 3 ; Et indc 

** — f' — ■—. AtBinomii furdi 3 + V — ( _ r + v r* — J») 

Radix Cubica, pcr Mcthodos ex Arethmeticu petcndas cxtracla , 
eft — ( + / — -i (— jjf +/„,)& proindc Radix x = (p + 
2 m = 4 — 2 = ) 2 vel etiam x — (p — - m + V — 3 n - 4 + x 
+ (/4 a=) 7 vcl 3. Velrurfus,ejusdcmBinomii 3+V — — . 

Radix alia Cubica f trcs enira agnofcit ) eft— + v* — ~ (-« 
+ ✓* ,) & proindc Radix * = (/> + 1 * = 4 + 3 =) 7, & etiam 
* = (/>_,* + 3 « = 4 __i+ ( V^-) i-^jvcU. Vel 

denub , cjusdem Binomii $ + ✓ — '-51 0 Radix cubica tcrtia cft 

*7 

-L- _/ a ? 

2. ~ 72' ( ~~ w + V » , ) & proindc Radix x = 

(/> + 2 w = + - 1 -) $,atque ctiam x = (^— w +_/ —3 « = 4 

+ T + f^) 7 vel 2. 

In jEquatione * J — . If *» — 84 x + 100, crit p = — f f 
f = — 3, r-- ijr; & Bmomii ijf + ✓ 182^2 Radix Cubica 
cft 3 + v- 12. Igitur Radix * = — -r+rf = i,&* = 

— T—*± * — = — 8 + V - . 36% impoffibilcsv 

« • . ., . ••( * • 

Kk, 4- 



N. 
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4. In iEquatione *» = 34** — $10* + 101 1 , cri* £ = **« 
_^, r= ml i&B inomn^ + ^ 7 ^2 R*i ix c* 

bica cft ^+ / £ Igitur Radix x = £ + ^ = U', & * = £ 
1(5 

_+ ^ — 10 = 6 + \f — 10. impoflibilcs. 
) — — 

28 

5-. In iEquatiofie x> = 28* 1 + 6ix — 4048 , cnt p = — 

» =f * Bino^u - / - ,8,347. 

Radix cubica cft ^ + \f — Igitur * = y + y = 22 , & 

6. In iEquatione *J = — * l + 166 x — 660, crit /» = — — 

? = li?, r = -^>& Binomii <g + / - ^-Ra- 
» 9 17 a 7 27 

dix Cubka dl — ~ + / — ~. Igitur x = — f — if , 

5 3 5 3 

& x = — i-+ " +V r r = 7 + Vr, irrationaks. 

7. In iEquatione ** = 63** + PP673X + ppf i 7 oc , crit 
j> = 11 , f= TO0?Pd , r = 6o3id8oi & Binomii 6031650 + 

4 7887» 7 f04V^ ^ Cubica eft 185 + lT_ Xj*. , Igitur 

* = 2I + 5<S6 — 387, & X = 21 — 183+ (✓fip) lg = — I3P 

vel 187. 

Ncc fecus in caetcris proccdcndum : Inveftigatur autem Theorc- 
ma ad modum fcquentcm. Pono jEquationis cujusdam Cubicae Ra- 
z = « + & cubice multiplicando provcniet = (a* + 

3* 1 
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§-'J + tal x + fr=) a* + lab x a +b + b\ Jam loco ipfius a 
+ b valorem ejus z fubftituendo , fict z> — r, ab z + + b* , qux 
cil ^Equatio Cubica cx Radicc z = a + b conftru&a , cui tcnninus 
fecundus deeft. XJt hxc vcro ad formam magis commodam , ma- 
gisquc concinnara revocentur , fumo .•Equationera z l = zqz + tr 9 
quac pofthac rpfius z* — 5 abz + «1 + £', viccs gerat. Igitur trans- 
mutatione hujus in illam , fiet primo iq = %ab, five = «'£>; 
& fecundo ir=flJ + i', five z. r 0» — • (a° + a* b* = ) a 6 + qi. 
Et foluta hac acquatione quadratica , cnt a* — : r + v' r l — , qi £v 

hinc b l a (ir — =- ) r — / — : Atquc igitur tandcm 

♦ - » ' — ~! 

« = V r + V r l —q\ & b = V r — V r l — Et proptcrea in 

i _quatione Cubi ca 2' = 5 q z + z r crit Radix Z = (a + * = ) 

»~ - t 

vV + vV* — + / r — V* r A — - 
At vero hxc Radix rcvera triplcx cft, pro triplici valorc qucm 

inducrc poteft & / r + v* r» — q> & s/ r V* r* — qK Cu- 

jusvis cnira quantitatis Radix Cubica triplcx crit, & ipfius Unitatis 

Radix Cubica vcl cft r , vcl — — +-1 / — * V el , 

-- V — 5 : Atquc id adeo, proptcrca quod harum alicujus Cubus fic 
Unit as. Igitur fi r x J r + V r — aut V r + v7~Z~J 




aliquam [quam fupra nominavimus m + V *, aut 1 x m + 

Cubi r + ✓ r* — f dcfignct i ip fe — 1 + ✓— *Sr~+7r7ZZ7* 

z 

»_=———? x ✓ r + /-=17 Ci. «. ~ ' + * - J 



— 1 — V* — $ _ 

x m + V h & x « + v » ] alias duas ejusdem Cubi 

Radiccs defignabunt. Similitcr & V r -L. v"r^rT. ,Ili±___3 
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" mzzi — i — v— % y r . 

x yf r — V ? ',.5c - x V r — Vr*~- j», L 1 - 

C.** — V », — 1 X» V«, ~ ? xi«- 

trcs Cubicx Radices erunt Apotomcs r . — V r* — Atqu e 

» — 

has R adiccs dcbite_c onneftcndo , fict 2 = v" r + V* r l — }* 

+ /r — y* t t — qi , [i, c. z = m + V n + m — V~ n = 1 m,~\ » 

1 4- v' — 2 5 — 1 v— z \ /I 

z - _ 5. x i r +j t , ,^ + 'x /r— 

— 1 + v — 2 — — 1 — / — 3 7— 

[1. c. z = 1 xm + /»H ; * xm — / » — 

I V 2 i 

— . w + 1/ _ $ „,] & z = — x ✓ r+ / r» — q> 

. + ni+J^TH x Vr*~=^ [i. c. 2= ~ f = - — * 

* 2. 

— 1 + / — 2 

x w+ v » -* x w — V n — — 0» — / — 2 »,] qux 

tres crunt Radices ^Equationis Cubicx z' = \ qz + ir. Debite 
autem connc&untur Radiccs ifbc ad modutn prxccdcntem , quippe 
qux fic connexac, & morc vulgari in fe inviccm continuo duciic, 
iEquationcm z x ~ \ q z + t r reftituunt. Dcnique rac z=x — />, 
& y£quatio fiet x* — 5 px l + 3 p l x — ^=H v -^?+^, quac 
univcrlalis cft , & cujus Radiccs cvadunt ut fupra fucrunt exhi- 
bitx. 

Hic obiter notatu dignum eft, quod jEquationis Cubicae cujus- 
cunquc Radiccs omnes fint poflibilcs & rcales,quoties Binomiimcm- 
brum irrationalc /r* — q 1 impolTibilitatem in ie comple&itur j 
hoc cft, quoties q cft quantitas affirmativa, & fimul cubus ejusma- 
jor eft quadrato cx latcrc r. At fi mcmbrum iftud V r* — JI fit 
pofltbile, hoc cft fi q fit quantitas negativa, aut ctkrafi affirmativae 
cubus fit minor quadrato ex latcrc r, tunc unicam tantum agnofcit 
Jtquatio Radkem pofilbilcm & rcalcm , reliqujeque duae crunt- 
impoflibiles. 

Io 
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In hoc Thcorematc fi fiat p-.o, hoc cft, fi dcfit ^Equationis tcr- 
minus lecundus, tunc dcvcntum crit ad cafum Regularum qux di- 
cuntur Cardam 9 cujus folutio continctur in prxcedentibus. 

§. 2. yEquationis Biquadraticx Univcrfalis 

** ~4/>*' + i?** + 8rx+4j, 

2 r 

Radiccs quatuor funt x = p — 4 + 4 pv¥ q — , & 

— a 

2. r 

*=/> + *+ V/>»+tj — d c ^ Radix iEquationis Cubi- 

cx r» 6 = />' — i p r a* + r'. 
+ ? — x 

Jam dati iEquatione quWis Biquadratica , intcr cjus huju(que 
^quationUUnivafalisterminos fingulos inftituenda cft comparatio, 
quo pa&o citiflime invcnicntur iplbe />, ?,r,.r; & hifce cognitis,non 
latcbit valor ipfius <*, cx Thcoremate fupcriori inveniendus, & tum 
dcmum innatefccnt ^Equationis datx Radices omncs. 

Huic folutioni illuftrandx Excmplum unum aut altcrum fufli- 
ciat. 

i. jEquationis Biquadraticx x* ~ 8** + 8?* 1 — i6ix — 9\6 fint 
Radiccs cxtrahendx. Erit primb juxta prxfcriptum \p = 8 , fivc 

>= 2~ Sccundo iq — (4/»') i<J = 8}, fivcf=-^. Tcrtiofir— 

i 17 p8oi 
(4/>f) 196 = — I6*i,fivcr=— . Quarto4< — -—DJd*, 

<5or7 „. . . 107 . 79*9 . M<f8p 
fivc x = — . Hinc/ + * = T , tpr+szs — , r' = -^- , 



107 tp^p i }<58q 
& proinde = - a? -r-a* + — — . Jam ut ^quatiohxc 

aliquatenus Cubica in Radices ejus refolvatur, ad Thcorema prx- 

, . - •. .107 2.1009 29c;on 

cedens recurrendum cft , m quo ent p — —- J q= —~ f = g , 

1 1 44 1 / *o 

- , , np4007f . ..iPO?cai . HP40->7f 
«Cr'-f* = AtquiBmomu-^^ + V 

Ll Ra- 



•l 
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• • • jr " 

Radix Cubica eft — £| + V — & propterei** = ~ — § = P> 
& ctiam * 1 = , -^r+7T+ ( ^4°°) *° = ~ vcl 7 : Vcl <i uod P""- 

O I £ 4 " 

indc cft , JEquationis prxmina: rcvera Cubicac fex Radices func 
« = 4-5, a=+~^ar=+^-, quarum qurevis mdifcximinatim pro- 

pofito noftro facict &tis. Puta fi in prgfe nti cafu fiat a — 3 , crit 

zr . 99 

juxta Thcorema* -=(p— *±fp x + ? — *' — — - * — 5 + * 4+-£" 
— 9— 1 +_< ffy) r = ) 4vel — i, &* = (/>+* + 



V/^+f— **+— = !+ 3 + ^4+—— 9 + ~-= f+ 8=) 

1 3 vel — 5 , quar funt j£quationis datac Radices quatuor. 

2. In ^Equationc x* - io*3 + afzx* — 6^91* + 11 311, erit 
p=f,q = 176, r - — 584, & s = IJ07L Hinc/> 1 + ? - 201, 
2/>r + * = 9131, & r 1 = 1474^6 i& inde <* 6 = zoi «♦ — 9131 

+ 1 474 f6. Jam in Theorcmate pio Cubicis crit p ss 67 , ? = — J— » 
&r = 6flip; critquc Binomii 651IP + V 7 7 Radix 

Cubica ^ + ✓ Igitur at - 67 + 77 - i44,fivc « = ii>& 

proindc * = f — iz+_v r if + lTd^ I -H-+ '4 - — " y + 
1I==4tc1— i8,&*=f + ii + ^V+ »44— 64= '7.+ 

✓ — 7, impoflibiles. 

Huius autem Theorcmatis Invcntio cft hujusmodi. Ex duarufll 
Aquationum Quadraticarum z x + taz — b = o> & 
^.( =J infc mviccm multiplicatio ne , iEqqatio ncm conficio Biqua- 
draticam z* — 4 «7+T+T x z* + 1 * 2 « * v z — ^ , cui tcr- 
minua fccundus dccft, quamque huic iEquationi z* = ez l + fz+g 
ftatuo «quipollcre. Unde primo + a +b + c=e five b = c — 4 — *• 
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Sccundb zac — iab=f, hoccft, zac — iae + %a* + zac~f % 

f t f e 

fivc c — - — I l^.fic indc b = (e — aa* — c=) — — + za x . 

<¥• 2- , +« x 

f* 

Tertio — =j, five — + +j*-— £, hoccft, 

ii i /» 

4 6 = -^- — —^» — — £ l «» +^ -, qua: iEquatio quafi Cubi- 

ca eft, cx Radicc a x & notis vel aflumptis e, f,g conflata. Ea verb 
Radix pcr Thcorema fuperius exhiberi poteft ; & codem calculo in- 
notefcent ipfe b & c. At iEquationum z s +u z -i = j& z l 
— zaz — c=o Radicesfuntz- — a+ V"a7+T&CZ — a+ ^a~+c, 

» • 

. - 

fivez = — *+/*;_ a* — — & z = a + V{e — a x + ~ , qux 
— 4#» — 4,a * 

proinde crunt Radiccs iEquationis z* ~ e z x +f z +g ; cognita vide- 

f* 

licet a vcl a % cx jtquationc a a = • agi — \ga* — J c» +— , 

Jam ut iEquatioifta evadat univerfalis, & omnibus fuis tcrminis in- 
ftrufta , fac z = x — />, eritque *1 — a.px x + 6 *■ — 4 j>» * 
+ />* = — zprx+p % e+fx — fp +g t itcm & x=p — a+_ 

■ f r 

V^i e — tfi— — />+a+ v*;* — *+— . Tandcm concinnita- 
+1 — 43 

tis& compcndii gratia, fac e = 27 + 1 /> 2 &/=8r} tum**-4j>** 

+ 4px* = Zqx* — 4Pf x+ zp*q+p* + 8r« — Spr +g, x=p 

%r *r 
— a+_\ r p % + q — a* — ~, x-p + a + >f p % + q — a % + , & 

■ 

a* = p x + q * a* — ig+ *p< + \p % q + fifx a % + r % . Denique 
hcg = 4; — q* + $pr — p* — zfq , & fiunt ^quationes pra> 
cedcntcs x*= $px x + zqx % + 8r* + 4f />*<*♦ — tpra % +r*. 

— 4P x —4Pq—f + f — s 
Scilicct orania evadunt ut fupra funt pofita. 

§. 5. Hacbcnus dc jfiquationum Cubicarum & Biquadraticnrum 
Refolutionc Analytica. Quoniam autcm earundcm EffcQio Geome» 
trica pcr Parabolam vulgo tradi folct , &. nonnullis in prctio eft,, 

Ll z iptam 
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ipfam (fi/ra?rr»Ktt» , & quidem univcrfalius non pigcbit hic exhiberc' 
Data j^quationc qinvis vcl Cubicl vel Biquadratica, inftitutnda 
cfl comparatio intcr termines cjus , terminoique rtipondenrcs hu- 
jus ^Equationis 

*4 = A -3 + itL x t + IL. x + p quo pa a Q fecilc &tU 
i i 9 

11)S 

— ¥ - 4' 1 — r 

+ Ls + + rs — j 1 ' 
I — 1£ + t* 

crucntur ipfx />,f,r,j, /; earura intcrim un.\ aliqua ntcunquc pro 
Tab. XII lubitu allumpta. Tum in Parabola quavis data A V B, cujus Vcr- 
i* tcx principalis V, Axis VS, & Axi pcrp.nJicularis VTj capiatur 
V S - p vcrfus intcriora Parabolx , 6c in angulo S V T infcnbatur 
ST - <7, qu;c produ&a Paiabolam fccct in punctis binis N & O. 
B fccttur -ON inM,6c pcr M agatur MA Axi Parallcla & 
Parabolse occurrens m A. Ipfi ON parallcla ducatur AL, 
ut lit AL Latus rc£bum Parabolx ad Diamctrum AM, fitquc hxc 
cadcra Unitas. In AL ( utrinquc li opus cft produ&a capiatur 
AG = '-, 5c apun&o G ducatur G R Axi parallela,qu.c Parabolam 
fccet in B, a quo capiatur RR-;. A noviilimc invento pundoR 
ducarur R E ipfl V T parallela & rqualis , qux finiftram verfus jaceat, 
*efpc&U ipfius R fi q lit quantitas affirmativa, at vcrfus dcxtram fi 
f fit negativa. Atquc idcm dc ipfis AG & B R intelligatur , qux 
ad contrarias itidcm partcs duct dclxnt, fi modo valorcs ipfarum 
r & s prodcant ncgr.tivi. Drniquc antro E & Radio EC — t dc- 
fcnbatur Circulus CK^, qui Parabolam m totidcm fccabit pun- 
£hs, quot fuht iEquationis dat.e Radiccs rcales. Etcnim a pun- 
ais iftis C, K, &c. ducantur CP, K &c. ipfi ST paralklx , 
& ad reelam GR (fi opus eft pro.lucTram) terminatx., critquc ha- 
mm quxvis *, fcu iEqmtionis datx Radix quxf.ta;cx icilicct ad 
dextram jaccntcs cnint Radiccs affirmativx^ qu c vero ad finiftram 
funt pofitx, erunt Radices negarivx. Punclum conta&us , fi quod 
fuent, h-c fumitur pro intcrfeaionis punais duobus ad inviccm 
yiciniflimis. 

In- 



« 
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Intcr jEquationcs Cubicas & Biquadraticas ita conftrufras hoc 
tantum interccdit difcriminis, quod in prioribus , ob tcrminum u!- 
.timum in pncccdente iEquationc dcficicntcm , fcmper fit p l — f 1 
/* + / l — o , five / = «' s- + q>. ~p~. Igitur ccntroC &Radio 
EB ( - v" BR / + rEICf) STq — VSq) dcfcripto Circulo 
C K <- c , Rndicum una C P in priorc conttrucrione in mhilum abit. 

Hacc autcm demonftrantur ad modum lcqucntcm Mancnribus 
jam conltru&is,& producH C P, fi opus cft, doncc lccat A M in 
H , crit C H ordinata Parabohc ad Diamctrum A H , & proindc 
CH?=AL< AH=AH, obAL i. AtCH- CP+AG, 
& AH =GB + BP, & propterea CV q + lAG xCP + AGf 
= G B + B P ; fcd ob naturam ParaboU erit AG f =G B , undc C P q 
+ iAG * CP=BP. Jam a punfto C ad ipfam BP dcmittatur 
norma CD, quac occurrat ctiam ipfi EI,ad BP actarparallclx, in 
punftol. Proptcr Similia Tnangula CDP&TVS,critDP 



C\q = CEq CD f VTf iCDxVT 




VT f = STf — SV ? ) CE f -CP ? + |^-CP f — ST f 
4- SVq — lST x CP + - S <L 7 -CP, quxigirurjc- 





— B R Atquc hxc jEquatio ad tcrminos q , r, x, / revocata ipfifc 
£ma fit i^quatio propofita. 



Hinc liquct, quod cadcm quaevis iEquario Biquadrgtica innumc- 
ras pcr Paraboiam conftru&iones fortiri pofiit, pto iodtfiruto valo-, 



* r j ■ 
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re quantitntis iftius , quam ad arbitrium aflumi pofle jam diximus. 
Sed cafus eft fimplicifllmus facicndo V S — p — o , & migrat con- 
ftructio , fi rem ipfam i pectes , in Vulgarem iftam , in qua Ra- 
dicum repnjefcntatriccs re&x C P , &c. Sunt ad Axem perdicula- 
rcs. ./Equatio autem flt 

— 4rxJ — 4rV + ^rsx — f * ,quae facile conftruitur ut fupra, 

+ ZS Zq i % 

I + /» 

* 

$. 4. Scd nc Parabola? dcfcriptio Organica difficilis nimium videa- 
tur, in promptu cft Artificium quoddam Mechanicura , ope Fili 
pcnduli pondcrc inftru&i pcra&um , cujus auxilio quam cxactifli- 
mc & facillime yEquatio noviflima conftrui potcft , & proindc JE- 
quationum quarumcunque Cubicarum & Biquadraticarum Radices 
inveniri j idquc finc ulio lincarum ductu nifi Reclarum & Circuli. 
Conftructio autcm , quam appcllare libet Mcebanicam, cft ad hunc 
modum. 

T*«. XII. Contra Parietem erectum , vcl planum aliud quodvis Horizon- 
g ' 2 * ti pcrpcndicularc , ad punftum aliquod F fufpendatur filum tenuifli- 
mura & flcxile F P j ponderc quovis P ad cxtremitatem P appcn- 
so. In hoc filo notctur pun&um aliquod N , a pun&o fufpcnlionis 
F fatis rcmotum ; vcl filo parvulus , fi id mavis , inncclatur nodus 
N.. Et fiimpta utcunque NO pro Unitate ad punctum medium A 
ducatur (in plano pivcdi&o) rccta AQ^Horizonti parallcla, & u- 
trinque quantum fatis produ£fca. Hifce gencraliter paratis, pro par- 
ticulari jam applicationc fac AQ~ r j ipfis y,r,j,f, ut ficpius incul- 
catum , vel Arithmetici vcl Gcometricc , pro datx cujusvis iEqua- 
tionis exigentia, in /Equatione noviflima priiis determinatis Tunc 
Acu rel ftylo tenuiflimo, aut etkm cuspidc Circini adaaodum gra- 
cili , fle&atur filum a loco fuo ad pun&um quoddam B , ita ut 
punc~tum N cadat in noviffimc invenco punfto Q. In BQ.ab ifto 
B capiatur BR— .j, ScinRad ipfam BR perpcndicularis erigatur 
ER-y. Vcrum cnim vero iftx AQ, BR, RE, ad contrarias 
partcs ab earum initiis caderc dcbcnt, fi forte Valorcs ipfarum r,j, q 
prodcant ncgttivi. Dcniquc in pun&o invcnto E figatur Circini 
crus unum, & , ad.diftanoam EZ = / cxtcntum , agatur crus alce- 

rum 
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rum in orbcm , fcrumque circumducat filum F Z P. Hac fili cir- 
culationc pondus P nunc afccndct nunc defcendet motu rcciproco , 
ut & NodusNnunc fupra rc£tam AQcxtabit^nunc vero infra can- 
dem deprimetur. Quoties autcm reperietur Nodus ille N in ipfa 
AQ^ puta in pun&is D,</A,<f,abfcindet is re&as DQ, dQ^, aQ, 
i Q, qux erunt jfLquationis datx Radices omncs rcales j hx nempc 
ad dcxrram crunt Radiccs affirmativx, illx vcro ad finiftram Ra- 
diccs negativx. Demonftratio cft Manifefta cx prxccdentibus , ha- 
bita tantum ratione Parabolx, per puncta B, C, r, k, K, tranfcuntis. 
Nam pofito F foco Parabolx, (cujus diftantia a Vcrtice aft ;ON,) 
notum cft quod linex omnes ut FB + BQ,, FC + CD, &c, 
candcm ubique conficiant fummam. 

Atque ex principiis hic pofitis proclive erit Inftrumentum haud 
inconcinnum Sc quantumvis accuratum fabricari , cujus beneficio 
hujusmodi iEquationum quarumcunque Radices nulld fere negotid 
inveniri poflint, & prx oculis exhiberi. Hoc autem quilibet, fi id 
Cunae fir, varin modis pro Ingenio fuo efficcrc potcft , & de his 
jam fatis. 




JEQUA» 



tyQ *A L G E B R & 

iEQUATlONUM QUARUNDAM 

Pote/latis tertU, qmnU , feptima, nona , & (u- 
periorum, ad infinitum ufque pergendo , m er- 
minis finitis , ad inftar Regularum pro Cub,c,s 
qua vocantw Cardani , Re/obmo A»alyt,ca. 

Pcr AB. DE MOIVRE . R. S. S. 

Slt n Numcrus quicunque, y quantitas incognita , fivc JEjo^ 
nis Radix qusfua, fitquc a quantitas quacvis omnino cogm ta, 
fivc ut vocant Homogencum Comparatioms ; Atque horum mter 
fc relatio cxpriraatur pcr iEquationem 

nn — i nn-\ , nn - 9 n n t 

Ex hujus fcrici natura manifeftum eft, quod fi n fumatur numc- 
rus aliquis impar (intcger fcilicet, ncc rcfert utrum fit affirmativus 
vel ncgativus) tunc fcries fponte fua tcrminabitur , & jEquatio 
fit una ex iupra prucfinitis , cujus Radix eft 



■ — 

(1) y = », V V 1 +aa + a — 



- _ 

tfV 1 + aa + a 



vc l (l ) y 1/1+aa + a — J f /" + < J 

vel( 3 ) v = - — 1 

v 1 V i + <i<» — a 

\ 

vel (4) y = ' V_r - 

vwT+77--* /vi + m + i 
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Excmpli gratia- , fit hujus iEquatiomV poteftatis quint* fy + 
10 y* + i6>* - 4 Radix invenicnda , quo in cafii crit n f & 



« = 4. Radix juxta formara priraam crit y = * / V 17 + 4 

' gUX innumeris vul S^ ib ^cxpeaitiffimi cxplicari poteft 

ad hunc moJum. Eft /77 + 4 = 8.1151, culus Logarithmug 
0.9097164, & hujus pars quinta 0. 1812435, huic rcfponJcns nu- 

mcrus cft 1 . 720 5 = v* v 7j +4. Ipfius vcro o. 1 8ro4*5 Comptc- 
mentum Arithracticum eft , 9. 8180^67. cui rcfpondct nurottrus 
1 



* tf f77 = */—=—• Igitur horum nuracronjm fcmidmcrcntii 
v v 17+4 

Hic venitobfervandum quod loco Radicis gcncralis, non mcommo- 



dc fumcrctur j = * / 2* , quando numcrus 0 rcfpc&u 

tmitatis, cft fatis magm», ut fi iEquatio fiicrit r y + zoy* + 16)* 
= 682, crit Log. 1« = 3. 1 548145, cujus pars quinta 0.616961$, 
& huic rcfpondcns numcrus 4.256". Complemcnti autcm Arithmcti- 
ci p. 573057^ numcrus eft o. 256 2c horum numerorum fcmidiffcren- 
tia 1 = y. 

Atqui praeterea, fi in /Equatione praccedenti figna alternatim fint 
affirmantia & ncgantia , vcl quod eodcm redit,fi fcries obvenerkhu- 
jusmodi 

1—»» 1 — nn 9 — nn 1 — nn 

9—nn if — nn ; a 



(0; = i V a + ✓ aa—i + * 



V« + V — 1 
Mm vcl 



m 



A L G E B R 



m n 

vel (i) y = ? / * + ^ * i ~ 1 + • ^ * — * <** — 



u; 7 V * — J aa — i 



vel (4) J = 



t 

3 



4" 



/4 — 1 a* — l ♦/«+*/«* 



Hic autcm notandum, quod fi * - — numerus extiterit impar, 

Radicis inventae fignum in ei contrarium pcrmutandum eft. 
. Proponatur jEquatio f y — loj* + i6yJ = 6 , undc » = 



, = 6.. Erit Radi*=J V 6 + I , f +r=^r Vcl 

6*+»' $f = u.pi6, erit hujus Iogarithmus i. 0761804 Scejuspars 
qainta o. 11 f tf6 1 ,Complementum vcro Arithmcticum p. 784743P. 
Horum Logarithmorum numcri funt 1. 6415 &c o. 6opi rcfpeftive, 
quorum femifumma 1 . 1 xf $ = y> 

Vcrum fi acciderit ut u fit minor unitatc, tunc Radicis forma fe- 
cunda, ut quac propofito elt magis convenicns , prae rcliquis felv 

. , ■ 61 . 

gcnda eft. Sic fi iEquatio fuerit 57 — %ofi + i6yJ =jj , ent 

fB ,V*!^f =13 + j 5^^. /=iir. Etquidem 
" » 64 4©y6 64 40P6 n 

fi Binomialium Radix quintana ullo pa&o cxtrahi qucat, prodibit 

Radix proba & poflibilis, etfi exprefiio ipfo impoflibilitatcm mcntia- 

tur. Binomialisvcrb^ + v'^ ) 7 Radix quintanaeftl + ^- if, 

& Binomialis |j — ' Radix itidem quintana cft * — ? , ✓ — 1 f , 

quorum Binomialium femifumma ~\—y. 

Si autem cxtractio ifta vel non pcragi poflTet, vcl etiam dimciliof 
vidcrctur, rcs ubique confici potcft perTabulam finuum naturalium 
ad modum fcquentcm. 
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61 



Ad Radium i fit a = g-=s 0.95*1 11 finus arcus cujufdam, qui 

proindc crit 71° : i%* cujus pars quinta ( co quod n = f ) cft 14 0 : 
*8° j hujus finus o. Z498 1 = * proxime. Ncc fecus proccdendum ia 
graduum fupcriorum. 
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DE CONSTRUCTIONE PROBLEMATUM 

Solidorttm , /W JEquatiomm tertia veLqumta po- 
tejlatis , «;//V^ rv/ Parabola ac Circulo efficien- 
da\ dijjcrtatiuncula. 

Authorc EDM. HALLEY. 

Quo pafto acquationcs-omncs Cubum vcl Quadrato-quadratum 
quantitatis incognitae involventes , ope Parobola: cujufcunque 
daue& Circuli, conftrui poflint, clare tradit ac liquidc dc- 
monftrat pncclafus ille tartefius in Lib. 111. G«ometria: fux : Sed 
pnmum jubct fecundum requationis terminum, fi adfuerit, tollerc, 
ac dcinde rcducbe xquationis Radices regula ibidemexpofita clicerc. 
Cum vcrb opcratio ifta nimjs Iaboriofa videatur , nonnullis vifumcft 
conftru&ioncm fimilem ctiam abfque ulla pncvrt rcduttione commi- 
nifci ; inter quos Fr-mcifcus a Schooten Mcthodum valdc facilcm ac 
fimpliaffimam pro conftruendis Cubicis quomodohbet afiv&is prodi- 
duTct.fimodo, expofito principio undc rcgulam dcrivavit , Le&o- 
ns mcmoua:, quam plurimis ac intricatis cautionibus obruit , melius 
ftuduiflct. Nuper vcrb Vir Cl. D. Thowas Baker noftras, intcgro 
bbcUo de conftru&iombus hifcc confcripto , non folum Cubicas, 
fed euam Biquadraticas omnes cujufcunquc gcncris unica gcncrali rc- 
gul i complcxus eft, camquc dcmonftrationibus ac Excmplis pcr o- 
mnes cafusabunde fatis iUuftravitj ncc non fub finem modum pro- 
ponit undc rcgula ifta generalis invcftigari poflit : Haud tamcn illum 
ipfum oftcndit, cujus opc (uti fufpicor) Clavcm fuam Geometri- 
cam Cathohcam obtinuit , vcl faltem multb facilius obtinerc potuit 
Cumque pcrplexis cautionibus de fignis + &— Regula hxc D JJ*. 
kert non minus obnoxia fuit quam illa Schooteni, ut vix abfcntc li- 
bro ronftruftiones rilas quis tutb pcragat j haud injucundum nec Tv- 
rombus mcommodum forc vifum cft, utriufquc fundamentum cx- 

T ■ - 
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Digitized by Google 



E L E M E N T A. x 7f 

ponere, ac fimul , emendata Mcthodo , in rc tam difficili , lucem quan- 
tum valcam affcrre. 

Conftructio quam tradit Carteftus, quaeque facillime radices jc- 
quationum omnium Cubicarum vel Biquadraticarum , ubi deficit 
fecundus tcrminus eruit, ut nota fupponi poteft; attamcn cum car- 
do fit a quo fubftquentia pendcnt , ne diucrtatiuncula h«c capitc 
truncata videatur, ex illius Geomcr.ru defumptam placuit Reguiam 
adjungere, pauculis nonnullis in melius uti rcor tranfpofitis. 

Deficicntc fecundo tennino omncs aequationcs Cubicae reducuntur 
ad hanc formam npz..aaq — o y ^ac Biquadraticx ad hanczt*. 
ap z z. aaqz. 0' r — 0. ( ubi a defignat Latus rechim Puvabol.e cu- 
jusvisda&e, quam in Conftru&ionc adhibcrc licct , ) vci fumendo 
•a pro Unitate, ad hanc z* *. pz,. f = 0, vcl ad hanc «1 *.pzz. 
<*z.r = o. 

Jam data Parabola FAG cujus Axis fit ACDKL ac latus re- t*i. XII. 
ctum a vcl 1 , fiat AC cjus dimidium , ac collocctur fcmper a vcr- % 3- 
ticc A vcrfus interiora figurac: dein fumatur CD -\p in linca illa 
AC continuata verfus C fi in aequationc fuerit — p, vel verfus 
«keram partem fi habeatur + />. Porro c punclo D, aut cx pun&o 
C fi non habcatur quantitas />, erigenda eft ad axcm perpendicularis 
•DE .Tqualis \ dcxtrorfum quidem fi fucrit — 7, ad alterum vc- 
ro axis latus fi fuerit 4- q\ ac Circulus ccntro E radio AE defcri- 
ptus, fi.xouatio iuenttantutn Cubica, Parabolam tot pun&is F & 
G intcrfccabit quotvcras habct Radiccs, qturum quidcm affirmati- 
va? ut GK erunt ad dcxtram Axis partera , ncgativa: ut FL ad 
finiftram. 

At fi j£quatio Biquadratica fucrit, augeri vel minui debet Cir- 
culi Radius A E . addcndo , fi fucrit — r, vel fubducendo, fifit+ r, 
cx cjus quadrato rc&angulum a r , Tcu contcntum fub Latere rccto 
& quantitatc data r ; id quod nullo fere negotio emcitur Gcometi*i- 
ce. Hujus vero Circuli interle&iones cum Parabola omncs vcras 
Biquadratica: iEquationis radices dimiflis ad Axcm pcrpendiculis cx- 
hibebuntj Affirmativas quidcm ad dcxtram Axis; Negativas vcro 
ad finiftram. Totius demonftrationem Cartefo ejus invtntori rdin- 
quo. 

Mm j No- 
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Notandam hic me operam dare ut femper habeanturRadicesamr- 
mativx- ad dcxtram Axis Latus , ut cvitetur confufio a pluribus 
cautionibus , quarum caufa minime evidens cft, neceflario oritura. 

His pra-miflis, ut aditus pateat ad conftru&ionem etiam earum 
arquationum ubi reperiturterminus fecundus,confidcranda venit Re- 
gula pro tollcndo tcrmino fccundo, ac reducenda aequationc ad a- 
liam , qux Methodo pracccdente conftrui poflit. Omnes vcro hujus 
Claflis sequationcs cubicae ad hanc formam z*. bzz. apz. aaq=o t 
vel ad hanc z*. bzz'*. aaq = o ; Biquadraticae vero ad hanc 
bz*. apzz. aaqz. a s r = o y vel hanc z*. bz>.*. a a q z.a* r — o , 
vel z\ bz\ apzz .*. g} r = ♦ vcl deniquc ad hanc z\ bzK *. *. 
«J r - o rcduci poflimt: £ quibus omnibus, prout fignis + & — 
diverfimode conncctantur , ingens oritur varictas, unde Rcgula gc- 
ncralis omnibus infcrvicns obfcura ac maxime difficilis rcdditur, ni- 
fi mctbodo quam fubjungimus illuftrata nodifque extricata tra&e- 
tur. 

TolliturinBiquadraticisfecundus terminus, ponendo x = z + \b 9 
fi fuerit + b in aequatione vcl x = z — \b fi fuerit — b : hinc x — 
* b in primo cafu ,& + \b in altero a:quatur z ; & in acquatione qua- 
vis propofita , fubftituta loco z quantitatc acquaks prodcbit nova ac- 
quatio termino fccundo carens, cujus radices omnes x data difleren- 
tia i b vel excedunt vel deficiunt a radice quaefita z : Cum vcro in 
rebus iftiusmodi plus excmpla quam praeccpu valcre folcnt, propo- 
natur una vel altera aequauo Conftruenda. 



Exemplum L 

z* + bz^ — apzz — aaqz + aaar = o. 
Sit*— \b = z Etcrit 

xx — \bx + x ' : bb = zz 

xxx — ixxb+ Uxbb — ^bbb = z* 
& x* — bx\ + ibbxx — £ b> x + b\ = z\ 

* 

binc 
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fcinc 

*1 — hx* + l bbxx — /, bbbx + ,\ t b\ = *♦ 
+ bx* — \bbxx + ^bbbx — * b* = + bz> 

— apxx + i apbx — ,\apbb = — apzz 
— aaax + \aaqb — — aaqz 
+ aaar 

Harum omnium fumma fit xquatio nova (ecundo tcnnino carens, 
quxque proindc juxta regulam Cartefianam conftrui poffit, fumen- 
do loco \ p dimidium cocfficicntis tcrmini tertii per a five Latus rc- 

c"r.um divifi, hoc cft — — J p- 9 ac Loco « q , dimidium coef- 

ficientis tcrmini quarti pcr aa divifi , fivc + ^|~ + Jf. 

Cujus partes figno + notatx finiftrorfum ab Axc, figno — notatx 
dextrorfum collocandx funt, ut habcatur ccntrum Circuli ad con- 
ftru&ionem rcquifiti, ac cujus interfeclrioncs cum Parabola, dimitfis 
in axcm perpcndiculis , radices omncs vcras x defignent,affirmativas 
quidem ad dextram axis, negativas vero ad finiftram. Cum vcro 
x — » b = z, ducendo lineam Axi parallelam, ad dextrum ejusla- 
tus & ad diftantiam * perpcndicula illa ad hanc parallelam tcrmi- 
nata defignabunt omnes radices quxfitas z, affirmativas ad dcxtram, 
negativas vcro ad finiftrani. Radium circuli quod attinet, habctur 
illc addendo partcs ncgativas ac aufcrendo partcs affirmativas termi- 
ni quinti pcr aa divifi , c quadrato linex A E, a centro invento E 
ad Verticem Parabolx A duc"bx : id quod maxima ex partc cificitur 
capicndo , loco linex AE , lincam , qux ad intcrfe&ioncm 
Paraboloc ac parallclx pra;dic"be terminatur", cjus cnim quadratum 
omnes tcrmini quinti partcs cx ablationc tcrmini fccundi xquationi 
novx ingcftas complc&itur (uti facilc probabitur:) ac reftat folum- 
modo ut hujus lincx quadratum augeatur, fi in xquatione habea- 
tur — r, vel minuatur fi fit + r, additione vel fubdu&ione rcclan- 
guli <*r, nnde conflatur quadratum Radii Circuli quxfiti. 
< Hxc cft Mcthodus invcftigandi rcgulam ccntraJcm D«* Bakeri o- 

mru- 
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mnibus cautionibus libcra ac fatis facilis ; ac fdla differcntia cx co 
provcnit, quod cgo juxta Axem, illc vcro juxta Axi parallclam cir- 
culi ejusdcm centrum detcrminat : quodqu; cgo femper radiccs affir- 
mativas cx Axis dcxtro latcre invcnio, quas ille nunc dcxtro nunc 
fimitro conftituit. 

jF.quationes Cubicas quod atrinct, cx rcduci dcbcnt adBiquadra- 
ticas, antcquam eadcm .Rcgul-i gencrali conftrui poflint; id quod fit 
duccndo arquationcm propolitam in radiccm fuam z , undc provcnit 
acquatio Biquadratica in qua dcficit tcrminus ultimus five r : qua- 
propcer fublato fccundo tcrmino & invcnto ccntro E, circulus du- 
cendus eft per iplam intcrfectionem Parabolr & parallehc ad Axcnj 
fupcrius mcmoraca; i cum fcilicet a> fit c , & in nova aquationc 
totus tcrminus quintus cx ipfa ablationc tcrmini fccundi onatur. 
Conftrueada fit hxc xquatio. 

Exemplum II. 
-3 — bzz + apz + aaq — o: Qux duc~h in z fic 
zi — bz* + apzz + aaqz=o, 

Ad tollcndum fccundum tcrminum ponatur * + \ b — z , & fict 
*1 + bx* + i bbxx + ' f lfi x + = + z* 
- bx* -iHxx- \ b> x — b* = - z % 

+ apxx + \abpx+^apyk=+apzz 
+ aaqx +\ aaqb — + aaqz 
tn liac nova /Equatione, tertii tcrmini fcmicodficicns per a divi- 

fe, vh f|^ + r P> bxo i p ufurpanda dt; ac coefficicnris tcr- 

mini quarti dimidium , divifum pcr aa Litcris rc&i quadratum, 

hhb 1ib 

V }2. — | + ~j + * f f , vicem rpfius f in conftruftionc Cartefii 

fubit j undc ccntrum E detcrminatur. Deinde du&a Axi paral&a 
ad diftantiam \ h ad finiftrum ejus latus (obx + ^b = z) cujus in- 
tcrfcctio cum Parabola fit Oj arculus ccntro E, Radk> EO dc- 
fcriptus Parabolam fecct vcl tanget in tot pun&is quot srquatio vc 
ras habct radices : qu* quidcm radiccs feu z funt pcrpcndicula dc 

puiR 
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pun&is illis in Axi parallclam demifla , ad dcxtram quidcm affirma- 
tivx, negativx ad finiftram. 

Si in xquationc dcfuerit terminus tertius vcl quartus vel utcrquc, 
in invcftiganda regula ccntrali nulla omninb obfervanda eft Mcthodi 
diflcrcntia , led deficiente quantitatc p vcl 7, dccnint partes illx li- 
ncarum CD ac DE cx quantitatc illa aliquo modo dedufrx, ac 
proccdcndum eft cum rcliquis crcrficientibus termini tertii & quarti 
in arquatione nova , ficut in prxmiflis cxcmplis pnrfcriptum cft. 

Hacccnus Cl. Bafori mcthodum gcneralem pcrtra&avimus , qua 
quidem nulla alia facilior ac paratior expcctanda eft, aflumpta aJ 
conftructioncm five Parabola, fivc alia quxvis linea curva, cum fci- 
Iicet xquatio ad Biquadraticam afccndit. Etcnim dum hxc fcribo 
mihi occunit rcgulx ccmralis Efflcfro Gcomctrica prxtcr omncm 
Ipcm expedita , ac harum rerum Curiofis abundc fatisfectura. 

Dcfcripta Parabola N AM,cujus vertcx A, Axis ABC ac latus Tab. XII. 
rcctum a , rcducatur xquatio ad hanc fbrmam z*. bz*. apzz.aaqz. 4 * 

r. = o vcl ad hanc zK bzz. apz. aaq = o 6 cubica tantura fuc- 
rit: dein ad diflantiam BD = J b ducatur linca DH Axi parallc- 
la, ad Gniftram quidcm fi flierit — b y ad dcxtram fi + b y parabolc 
occurrcns in pundo D ; de quo dimittatur perpendiculum in axcm 
BD. In linca AB continuata vcrfus B fiat BK = V & duca- 
tur Unea DK utrinquc interminita. Pono fit KC ~ z AB in 
Axc fempcr ukra K continuato ; ac fi habcatur quantitas p figno — 
aflft£ta, vcrfus easdcm panes etiam fumatur C E = ,* />, vcl in con- 
trarias, fi b habcatur +/>, ac c pun&o E erigatur Axi pcrpcndicu- 
lum EF (vel e puncto C fi dcfueric quantitas p) linex DK, 
fi opus cft continuatx, occurrcns in puncl;o F; quod quidcm cir- 
culi requifiti ccntrum eft, fi dcfuerit quantitas q; Aft fi habcatur q , 
fumcnda eft in FE, fi opus eft continuata, linca FG = J q , fini- 
ftrorfum quidcm fi fucrit + q , dcxtrorfum fi q collocanda: Et 
punc*him G crit centrum circuli ad conftru&ionem propofitam ido- 
nei,cjufquc Radius, fi defucrit quantitas r, hoc eft fi tantum cubi- 
ca fuerk, crit linca GD; cujus quadratum in BiqUadraucisaugen- 
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dum cft, fi fuerit — r, vcl roinucndum fi + r additionc vd.fubda- 
ftione re£ranguli fub r & latere rc£to. Dcfcripto fic circulo, ab 
rotcrlecTrionibus cjus cum Parabola dcmiflis inlmeam D H perpendi- 
culis, qux ad finiftram funt , ut NO, radkcs xquationis ncgativas 
feraper dcfignant, quc ad dextram ut ML affirraativas. 

Alitcr ac paulo fimplicius ^.quadoncs cubicx juxta Schooteni 
Rcgulam conuruuntur, quaque ctiara radiccs ad Axem rcferuntur: 
quoniam vcro ipfc invcntor ncc modum invcnicndi nec dcmonftra- 
tioncm invcnti cxponit, non abs rc critcjusdcm fundamcntum hic 
.adjiccrc, fimulatquc EnccTtioncm Gcomctricam concinniorcm reddc- 
rc, atque cautiorubus quibus implicatur cxtricarc. 

Hxc Rcgula dcrivatur ex co quod omnis xquatio Cubica rcduri 
poflk ad Biquadraticam , in qua dcficict tenninus ilcundus : Hoc fit 
duccndo xquationcm propofitam in 2 — b — 0, fi fucrit + b in x- 
quatione, vel in z + b — 0. Si fucrit — b; & xquatio nofct pro- * 
du&a easdem habcbit radiccs cum Cubica,atque infupcr altcram ipfi 
— b xqualcm , fi fuerit « — b in xquafjonc ; vcl contra. 

Proponatur conTlruenda z' — z l b + apz + aaq ~ 0. 

Hxc duc*a mz + bBt + %l b _ bbzz + ahpz + gafk 

Hic dcficit (ecundus terminus , ac cccfliciens^tertii — bb + ap 
bb 

i , g . 3 . dat — — + \ p loco J p vcl CD in Conltruccione Cartcfii^ & cx 

dimidio ccemcicntis tcrmini quarti fit + { q + — loco \ q vcl DE 

ufurpanda ; adtoquc dctcrminatur centrum circuli quxfiti : atque ob 
datam unam ex radicibus xquationis novx , viz. — vcl + b , da- 
bimr ctiam puncTtum in circumfercntia, id eft Radius ejus. Dcni- 
que dcfcripto circulo, ab interfcdtionibus ejus cum Parabok demifla 
io Axem perpcndicula xquationis radices cxhibcbunt , affirmativas 
& negativas , eadcm lege ac fupra. 
Tab. XIII. invcitigatur autcm ccntrum Circufi conftru&ionc pcr quam faci- 
F * l ' li , cxtcrifque omnibus in Cubicis prxfcrenda. Dcfcriptx Parabo* 
lx A M D fit vcrtcx A ^atquc Axis A F : a*i; diftanriam ipfi b aequar 

km 
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Icm ducatur Axi parallela DK, ad dcxtram fi fuerit + b in aequa- 
tionc, ad finirtrara fi - b t quse Parabolac occurrat in puncto D. 
Ccntris D Sc A dcfcribantur radiis sequalibusarcusocculti utrinquc 
fcfc intcrfocantes , ac pcr fe&ioeum pun£ba ducatur linca intcnninata 
BC, qux mcdio lincac fiippofitfle A D pcrpcndiculariter infiftat, & 
Axi occurrat in pundto E. A£E, inrcrn£ quidem fi in scquationc 
habcatur — p , vcl fupcrne vcrilis A fi fucrit + p , ponatur E F = ; p ; 
& ex F (vclcx E fidcfuerit^) cducatur pcrpendiculum FG,li- 
ncx B C occurrcns in puncl» G j & in G F produ&a fiatGH = ,' 7, 
dcxtrorfum quidcm fi in aequationc habeatur — f ,aliter finiftrorfum, 
applicanda: ac pun&um H erit ccntrum quacfitum,HD vero cii* 
culi Radius, qui dcmiffis ih axcm perpcndiculis ab interie&ionibus 
fuis cum Parabola, ut LM, Radices omnes, ut prius, common- 
ftrabit. QuomoJd vcrd conftrucrro haec cx praemiflis confequatur , 
pcr fc fatis evidcns eft , ncc opus cft ut in cadcm dcnaonftranda diu- 
tiiis immorcr. . .., . ... , 

Nc in his cdcnJis fruftraneam navafle operarh, & cx aliorum in- 
vcntis gloriolam captarc vidcar, confulac Lcdor Cl. Baktri librum 
Anno 1684. Londini cditum, & quae de hoc argumcnto fcripfit a 
Schooten in commcntario fuo in Librum III. Gcometri* Cartcfianar, 
Brcvi conccflb otio tra&atulum alium de numero Radicum in hujus- 
modi ^Equationibus, carumquc limitibus, cx contemplationc Con- 
ftru&ionum pnccedcntium , aggrcdi ac in>lucem proftrrc lUtuo. 
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DE NUMERO RADICUM 

•'"•■* ' *.......: 

/;; JEquattoritbus Soltdis ac Btquadrattcts , Jtve ter- 
tia ac quarta poteftatts , earutnquc Inriitibus , , 

iraclatulm 

Authorc E. HALLEY. 

* • •. • • • .i . f * * • ■■ 

Cutn in trc&atulo , qucm nupcr publici juris feci in a&is 
Philofophicis, Num. 188; Mcthodum apcruificm, quaPro- 
blcmata folida utcunquc aflir&a minimo ncgotio , unic i dati Parabo- 
R&Circulo, fimpliciflime conftrui poffinti fub fincm mihi fcfc 
obtulit contcmplatio jucunda fatis, nempecx' his Conftruftionibus 
Numerum Radicum in quivis iEquationc , earumquc Limites ac 
figna facilc confequi ac dcterminari : quocirca fidcm dcdi mc brcvi 
dc hac matcria difTertatiunculam aliquam fcripturum , in qua fi non 
Principibus, faltem fccundx claflis Geomctris , mc non ingratum 
ncc inutilc praeftiturum omnino perfuafum habui. 

Propius vcrb infpicicnti mihi compcitum eft, mc imprudcntcm 
intcraxdua Gcometrica illapfum, ac jam iis traftandis dcfignatum , 
quibus olim laboravere Vfri illuftrcs Harriottm noftras , ac Cartt- 
ftus •, in quibus pari fa*o utriquc Paralogismum , ( forfan in corum 
fcriptis Gcomctricis unicum) divcrfo tamen modo, admiferci uti 
pofthtc probabitur : fcd Ghtandoque bonns dormitat. Quaproptcr 
agnita rci tum difficultate tum pricftantu , totis viribus incumbcrc 
ftatui, nc promiffis cxcqucndis impar crcdcrcr , ac nc Geometriac 
pars tam cximia, tamquc pauim culta, diutius tencbris involuta la- 
tereti fcd opc noftra lucidc his paucis cxpofita darctur. 

Imprimis vero Le&orem monitum vclim, qucd dum his lcgcndis 
opcram dat, oportct pr.x-dittam diircnationem Num. 1 88. editam, 
&d manum habcrc, ac Conftru&ioncs ibidcm traditas probe eallerc; 
quia quac fcquuntur ab illis maxima cx parte pcndcnt, quas tamcn 
hic rcpctcrc vix integrum cflct. 

Ex 



Digitized by GoOQ 



E L, E M E N T A. »8$ 

Ex Cartep & cx ibi di&is conftat, tam in Cubicis, quam inBi- 
quadraticis xquationibus, radiccs cxponi pofle dcmittendo perpendi- 
cula in Axcm, datamvc diamctrum Parabola; datv, ab interfcctio- 
nibus Curvx illius cum Circulo. Cumquc Circulus Parabolam (c- - 
cans, vel in quatuor vel duobus pun&is cam intcrfccare necefle cft, 
conftat in Biquadraticis vcl duas vel quatuor Radiccs veras, Affir- 
mativas vcl Ncgativas, iemper habcri j uti etiam fi forte Circulus 
illara tangat, quo in cafu aequalitas duarum Radicura ejufdcm figni 
concluditur. In Cubicis autcm, quoniam una cx interfe&ionibusad 
Conftru&ionem requiritur, non nifl una vcl trcs rcliqu* Radices 
dcfignant unam vcl tresj uti in Cafu conta&us, undc conftat duas 
arquales rcpcriri Radices, Problcmaque undc rcfukat scquatio reve- 
ra planum cfle. 

Cubicx itnquc omncs quomodocunque afltcta: una vel triplici 
Radicc cxplicabilcs funt, utique fcmpcr poflibiks, nempc fi Radi- 
ccs negativas pro vcris admifcris : fi Biquadracic.c , quarum termi- 
nus uUimus r figno — affcctus eft, duabus vel quatuor. Aft fi ha- 
bcatur -f r in a-quatione, caque tanta fit, ut V GD q — ~~ar, mi- T*» XH. 
nor fit quam ut Circulus , eo radio ac centro G defcriptus, Para» 
bolam contingcre in aliquo punc~to poflit, aquatio data omnino im- 
poflibilis eft, nec ulla Radicc Ncgativa vcl Affirmativa cxplicabilis: 
Scd dc his plura in (cqucntibus. 

Quoniam verb tanta intcrcedit dificrcntia intcr Cafus Cubicarum 
& Biquadraticarum, ut fimul comprehendi ncqueant^ primum Cu- 
bicas deindc altcras tra&ibimus. Cubicc vcro infinitis Circulis in 
data parabola conftruuntur, Biquadratica; autcmunicd tanrum (fal- 
tcm his Mcthodis) : id adcb quia ponendo z — t , fivc indctermina.. 
taaliqua, irqualcm nihilo, xquatio Cubica rcducitur ad Biquadra- 
ticamcifdcm Radiccs cum Cubica habentcm, atquc infuper aliam 
ir>fi g acqualcm ; undc fit ut tot Circulis divcrfis conftrui poflit Cu^ 
bica, quot imagiruri vclis quantitatcs e , ideft infinitis. Intcr has 
vtro Conftructioncs, jlla quam fupcrius ($.ult. ) dedi longe facil- 
Jima cft. Huic tamcn non multum ceditaha, qux ad enuclcatio- 
ncm Numcri Radicum, carumque Limitum magis accommodatavi- 
detur, qu.uque ortum trahit cx ablatione fecundi termini, poncndo 
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modo vulgari * = z + vel — tertia parte cocmcientis tcrmini ft> 
T«. XIII. cundi. Hxc autem cft. Data Parabola ABY ejusquc verticc A, 
Hfr *• Axe AE & latcre rcdo a> rcducatur xqmtio ad formam confuc- 
tam, viz. z*. bz\ apz. aaq — 0. Dcir.de ad diftantiam \ b duca- 
tur Axi parallcla BK, dextrorfum quidem fi fuerit + £, aliter fi- 
niftrorfum , Parabolx occurrcns in B ; ac linex fuppofitx A B cri- 
gatur pcrpendicularis utrinque intcrminata DP, Axi occurrens in 
pun&o G. De B in Axcm demitte perpcndiculum BG, & ipfi 
AC flat G E femper xqualis, ac verfus inferiora ponatur. Ab E 
fiat EH = »/>, furfum quidcm, fi in xquationc fuerit +f>\ deor- 
fum vcro fi — />, ac 6 puncto H ( vel ex E fi defucrit quantitas p ) 
cdUcatur pcrpcndiculum H Q. intcrminatx D P occurrens in pun- 
fto O. Dcnique in linea HQ interminata, fiat OR = } ab 
O dextrorfum fi fucrit — q, finiftrorfum fi + q, collocanda: ac 
Circulus centro R , radio R A defcriptus , tot punctis fecabit Pa- 
rabolam , quot xquatio propofira veras habet Radiccs ; exque crunt 
perpcndicula ZY a pundbis inrjcrfe&ionem Y in Axi parallclani 
BR demifla;quarum qux ad dextram lincx BK Affirmativa: funt, 
ad finiftram Ncgativx. 

Hujus conftru&ionis commoditas in eo confiftit, quod Circulo 
pcr vcrticcm tranfeunte pcragitur, pcrindc ac fi dcfuilfct fecundus 
tcrminus > idebque ad Radicum numerum dctcrminandum , fufficit 
Loci fivc Lincx Curvac proprietates perfpedras habcfe , qux fpatia 
difcriminat, ubi fi ponatur Ccntrum Circuli qui per Parabolx ver- 
ticem tranfeat , circumfercntia ejus vel uno vel tribus aliis pun&is 
cam fccabit; hoc cft Lincx curvx,in quamincidunt ccntra omnium 
Circulorum pcr vcrticem tranfeuntium ac dcindc Parabolam tangcn- 
tium , naturam dcfinirc. 

' Locus autcm ille cft Parabolois , quam cum C/. fTalliJio fcmicu- 
bicalcm appellare licct, five in quaCubi applicatarum ad Axcm fu»t 
inter fe ut Quadrata portionum Axis. Cujus Latus re&um cft, 
V* Lateris Rc&i datx Parabolx, Vcftex vcro pun&um V exiftcn- 
tc AV diraidium latcris re&i ejusdcm Parabolx. Hoc eft, fi po- 
natur Unicas pro Latcrc Recto datx Parabolx, cubi ordinatimap- 
plicatx xquabuntur Quadrato partis diametri, five cubus ck j VH* 

qua- 
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quadratocx HR, fi fcilicet R fit Ccntrum Circuli qui pcr vcrti- 
ccm Parabolx tranfeat , camquc dcinde contingat j Ha?c cft Curva 
illa quam primus mortalium Nelius Noftras re&x datx xqualem 
dcmonftravit, caque occafione apud Principes Gcometras dudum cc- 
lebris; cjusquc proprictates CL WaWftus fub fincm libri de Ciffoidt t 
rj? Hugenius Prop. 8. & p. de Linearm Curvarum Evolutione, a- 
liiqucacri ingcnio difquifiv6rc,quorumfcriptaconfulatLeaor. Hxc 
Curva utrinquc ab Axe Parabolx dcfcripta , viz. VNL, VPX 
fpatium complcctitur, in quo fi ponatur Ccntrum Circuli, qui pcr 
verticcm A tranfeat, intcrfecabit illc Parabolam in tribus aliis pun- 
€th ; fpatia vcro ab Axe rcmotiora Ccntra prxbeniCirculis non nifi 
uno prarter vcrticera pun&o Parabolam fccantibus. 

His prpbc intcllechs jam ad dctcrminandum Radicum Numcrum 
accingimur: Ac primum dcficiat fccundus tcrminus; fitque Latu$ 
Rcaum i , vcl AV = i y in conftru&ione V H cft i />, HR ve- 
ro J q j cumque fi fucrit + p , ab V verfus fupcriora ponenda fit 
\ p r Centrum -Circuli extra fpatium LVX fempcr confiituitur } 
idcoque una tantum Radicc explicabilis eft, Amrmativa fi — q , 
Negativa fi + q: qux quidcm Radiccs Cardani Rcgulis inveftigan- 
tur. Si vcro fuerit — />, V H = p infcrne ponitur ,ac ficri j*>tcft 
ut HR cadat intcr Axcnv& Curvam VX vcl VL, fi fcilicet 
Cubus cx \ VH, five cx J/, major fit quam quadratum cx * q , 
fivc i f p* majorquam \ qq, quo in cafu trcs dantur Radices, duas 
Ncgativx, fi fucrit — q, ac una Affirmativa carum fummx xqua- 
lis i vel fi + q , dux Amrmativx unaquc Ncgativa. C^iod fi t ',pi 
minor fit quam \qq una tantum rcpcritur Radix , Affirmativa fi — q, 
Negativa fi + q . Atque hxc paflira doccntur ab iis qui hanc Geo- 
metrix partcm tra&ai unt. 

Jam adfint omncs termini, ac primum poponatur, c. g. xquatio 
hxc — % x b + zp — q —o \ cui ctiam Figuram z. adaptavi- 
mus. In cujus conftrucrione BC = \ b, VG = AC = *bb 9 
VEIH, VH;^-^, GH > 4 bb — \ p vt\\ p — ^*,hinc 
HO = » b\ —tlbpt vcl j bp — * *J , atque HR , fivc diftan- 
«a Centri Circuli R ab Axe, cft fcmpcr diffcrcntia inter J bp U 
* h% + l f i fi Jcquantur, Ccptrmn cadit in Axe^ fi 1 bp major 
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fit quam * i» + \ q ad finiftram Axis , fin minor ad Dcxtram. Si 
haquc Cubi ex * T V H, (hoc cft cx ' } bb — \p quam nominemm d) 
Latus Quadratum fivc v' 4ii t majus fit quam HR, fivedifllren- 
tia intcr £ 4> *f* t f & i i rcpcritur Centrum R intra fpatium 
NPV, Paraboloidibus VPX,VNL, ac re&a intcrminata DNP, 
circumfcriptum : ac proindc Circulus Parabolam fecabit in tribus 
♦ punftis Y, Y, Y, ad dcxtram linex BK fitis , atquc adeo xquatio 
tres habet Radices Affirmattvas. Centro vcro extra hoc fpatium 
NVP conftituto, non nifi una Radicc Affirmativa cxplicari po- 
teft. Hic obitcr notandum Rc&am D P Paraboloidcm V P X tan- 
gere in punclro P, exiftcnte EP = * alteram vcro VNL fc- 
carc in pun&o N, ita ut dcmiflb in Axem pcrpcndiculo NF,V F 
fit pars quarta ipfius EV, five ,* bb, NF vero £ t bK V VV au- 
tcm , qux e punc>o V Axi pcrpcndicularitcr erc&i linex D P oc- 
currit in W, xqualis cft ,\ b' fivc i E P. 

Hinc tutb concluditur, fi in xquationc vcl p major fit quam \bb % 
vcl q major quam b^ , non nifi unam eamquc AtTirmativam Radi- 
ccm rcpcriri ; Faliit iuquc Rcgula Cartefii ( Edit. Amji. io"ro.pag. 
70. ) ubi tot vcras dari Radiccs quot funt in xquationc mutationcs 
figndrum + & — pronunciat, fruftra etiam in Commenrariis fuis 
Sphalma hoccxcufantc Scbootenio\ Fingt cnim poflunt infinite plu- 
res xquationcs prxcedcntis fonnulx trcs fignorum mutationcs ha- 
bcntis, qux unam tantum quam qux trcs habcant Radiccs. Ptc- 
pofitio etiam quinta ftftionis quinta Artis Analytica Harriotti No- 
firi, uti Prcb. 18. Numcrofa Potcfi. RefoL Victa, vix fatis firma 
cft, ctim cx Limitationibus quas ibi pofucrunt, toti Parallciogram- 
mo PIVW id conveniat, quod foli fpatio NVP jam competcre 
probavimus , hoc cft ut centrum prxbcat Circulo tribus aliis punftis 
prxtcr Vciticcm Parabolam fccantc. 

Quantitas autem q , fivc terminus ultimus , datis , b &/> ea lcgc ut p 
tninor fit quam \ bk, accurate limitatur ex prxcedentc xquationc 

V ddd — b* + \ q <f> [ bp i cum fcilicctCirculus Parabolam con- 
tingat. Itaque \ q minor cilc debct quim \ bp — £, b* + / ddd\ 
at fi p major fucrit quam * b b , majorem ctiam cfle oportct \ q quam 
\bp — n l>\ — / d* , nc cadat ccntmm in fpatiolo N V W. At- 

quc 
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quc his conditionibus scquatio flmpcr' triplici Radice explicabilis c- 
rit, alitcr non nill una. Scmpcr vcro, fivc trcs fivc una, Aflirrna- 
tiv;c fiwt, ob poihionem ccntn R, ad dcxtram hnca: DP. 

Atque htc eit calus maximc diflictlis , ita ut quicunque prxmifla 
benc callcat fcqucntia facili ncgotto intclltget. Dctur jam urquatio 
%y — bz* -h pz + q — o. Hic ut trcs habcantur Radiccs, oporrct 
ccntrum Circuli alicubi intra fpatium PNa, rcJtis PN, P.a, 5c 
curva Paraboloidii N A, dcfinitum, rcperiri; quapropter cum EF 
fit -■ , bb, p minor ci]'c dcbct quam \b b : jam ad dctcrminationcm 
quantitatis cxiflcntc d ; : -b — T p, ut antca , Vddd + ,\bbb 

-| l <p fempcr major cfie dcbct quam ', 7, ut confHtuatur Ccn- : 
trum Circuli in fpatio prardifto PN A : quod cum fit jcquatiota- 
lis duas habct Radiccs A fiirmativas ac unam Negattvam. Si vc- 
rb p major cft qu^m | bb , vcl major quam \ r d*d + ti 

— i , non niii un.t caquc Ncgattva Rauicc cxplicabilis 
cft. 

Proponatur jam sequatio z*-—b zr pz — q = tf. Ut hxc 

aequatio trcs habcat Radiccs, oportct ccntntm Circuli alicubt in- 
vcntn in fpatio tndciinito , tntcr rectam DPDfic curvam Para- 
boloidis P X i hic quantitas p non cft obnoxia limitationibus, q 
vcro icmper minor cflc dcbct quim v ' ddd — \bbb — \bp 9 
pofito d~ i bb + T p : Hoc pacto du:v dnntur Radiccs Ncgativac , 
ac una Affirmativa, aliter vcrd fi f q major fit qu.m \ ddd 

— rV bbb — \ bp , pofito = « + | ^ : unica tantum Affir- 
mativa cxponi potcit. Quarto loco fit scquatio ~ ; — bzS — pz 
+ f = o y duas AfHrmativas habct Radiccs ac unam Negati- 

( vam fi Ccntrum Circuli rcpcriatur in fpatio inicfmito intcr rccfas 
Pa, PD, ad curvam Paraboloidis A L • hoccft, ( poGto d= \bb : 
+ T p) fi ; y minor fit qu:m V ddd + bb + | /- o ; fi vc- 
ro , q major hac quantit.itc fucrit, una tantum Ncgativa incil Ra- 
dix. 

Quatuor autcm asquationes rcliqux, in quibus habctur+£, quoad 
Itmitationcm Numcri Radicum n©n difTcrunt a ptudtdis, fifignum 
tcrmint ultimi mutctur, fcrvato figno tcrmini tcrtii; qux vcro Af- 
Gpt&tirx crunt Radiccs in illis, hic fiunt Ncgativae , & vicc vcrfa. 

Orj Sic 
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Sic in xquatione , z 1 kz* + pz — f =« , una vcl tres erant 

Affirmativx Radices; in hac vcro, z* + b z* + pz + q = 0 , vcl 
una vcl trcs Ncgativx funt, fub iifdem conditionibus ; nulla vero 
omnino /Vffirmativa Sic inz J + h z' + p z — q = 0 , dux funt 
Negativx & una Afiirmariva, fi /> minor fit quam \ bb, ac j f mi- 
nor quam v* « r J + /> } — J * r, quemadmodum in z* — b z l + p z + 7 = # r 
tlux crant Affirmativx & unaNcgativa; cxccdcntibus autcm lcges 
pixfcriptas/) vcl <f , una taotum hic cft Radix Affirmativa , qux ibi 
Ncgativa crat. Pari moJo in z* + bz* — pz + q = o , vel dux 
funt Aflirmativx ac una Ncgativa, vcl una Ncgativa tantum , dc- 
niquc iisdtm dc caufis in aquatione z* + b z' — />z — 9 dux funt 
Negativx & una Afiirmativa, vcl una Afiirmativa tanttim, quibus 
in xquatione z* — bz~ — pz + 0, du* erant Afiirmativx &una 
Ncgativa, vcl una Ncgativa tantum ,ncmpc prout \q major velmi- 
nor fucrit quam v' d» + b* + \ bp. 

Si dcfucrit tcrminus tcrtius, five pz, Centrum R femper cadit 
in linca IPfcA, quocirca fi fucrit z> — b z\ *. — q , vcl z* 
+ b z a . *. +q , una tantiim cfle potcll Radix, fi — * Afrirmativa, 
fi +b Ncgativa. At fi fucrit z % — b z'.*.+ vcl zi + bz 1 .*.— f y 
dux poifunt cflc Affirmativx ac una Ncgativa in priorc , vcl una 
Affirmativa &: dux Negativx in poftcriorc,cadente Centro in linea 
P a inter P ac A, hoc eft fi \q minor fit quam /. b* ; Sin ma- 
jor fucrit, una tantum Ncgativa in priorc , vcl una Aftirmativa in 
poftcriorc, dari potcft. 

Ha&cnus Numcrum Radicum inCubicis xquationibus plcniiisaf- 
fcquuti fumus, reftat ut nonnulla adjiciam dc Quantitatc Radicum, 
Hic primumnotandum quodomnis xquatio tres hab.ns Radiccsopc 
Tabulx Sinuum,Trilec>ionc fcilicct Anguh,fatis cxpedite rclolvi 

poflit j Poncndo fcil. f '• l — \p, vel V 4 d , fi fucrit +p in 
xquatione, vcl V 7 \bb + JJ- fi — />, pro Radio Circuli j An- 
gulum vcio truecandum qui finum habeat in Tabula Smuum 

" + ~J d^~~^' * nyCD!t0 noc an g ulo > finus F*** C J US » 

4r 
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& Sinus tntiae partii eompl. ad Scmicirculum , eorumque fumma, 

cx Tabula Sinuum dabuntur. Hi vero Sinus in Radium V 7 \H>+}p 
ducendi funt,& habebuntur Quantitatcs ( Y&, Ytf,Y(j,m Fig.) 
quarum & \b vel fumma vel differentia, prout cafus poftuiat, veras 
Radices iEquationis exhibcbunt. Hxc omnia cx inventis Cartefii 
dcrivantur: Ut verd cafus orancs, quantum ficri poflit , breviter 
comple&ar, dico quod Ccntro R, in pnma xquationum formula, 
cadcntc in fpatio VGP, Scctiones dux Y, Y, cadunt intcr A & 
B, ac proindc utraque cx Minoribus Radicibus Minor eftquam \ k, 
tema autcm & Major fcmpcr fuperat \ b t fupcratur vcro a b. Quod 
fi cadat in (patio GNV, dusc majores funt quam \ b 9 minorcs vc- 
ro quam \ b, tertia vcro cft b — duabus alteris^ ac proinde minor 
qtum \ b: Scd adhibita Limitationc Quantitatis />,ar&ioribus terrni- 
nis Radiccs in cluduntur. Maxiraa enim Radix minor cft quam 

f \ bb — i p + \ b, major vcro quam V 7 i bb — p + \ b; at ciun 

\bb minor cft quam p, limes illc fit V 7 I bb — ^ \p + \ b; Radix 

media femper minor cft quam V 7 i bb — p + \b; major verd quam 


\b — V { bb — \p; hunc vcro limitcm nunquam cxcedit Radix 
Minima, fed cum Quamitate q evanefcit. 

In fccunda formula prarfcriptis Lcgibus dusc funt Affirmativx ac 
una Ncgativa, ac cadcnte ccntro in fpatio GPE, akera cx Affir- 
mativis major cft, altcra minor quam \ £,Majo r vcro non exccditJ, 

Ncgativa autem Major non cflc potcft quam V 7 " } — | eft au- 
tcm dinrrcnria ipfius b & fummac Amrmativarum. Centro autem 
in fpatio EGN A pouKr, utraquc Affirmativa Major cft quam * $ t 

minor vcro quam V \ bb + * t b, Ncgativa vero fcmper minor eft 
quam \ b. Limices autem propiores ex data p cvadunt. Radicis qui- 
dera maximx Affirmativx V 7 \bb — p + i b , qua fempcr minor 
cft, ut & major quam V 7 { bb —,\p + * | . hoc tamcn limitc mi- 
norcft altera AmVmatrva, qu* cum quantitatc q minuitur. Ncga- 

Ooi tiva 



i£6 X L G E B R JE 

tiva verb femper minor eft quam V 7 \bb — *p — \b, ac deficien- 
te quantitate q cvanefcit. 

In tertia formula dux Negativae funt ac una Affirmativa : in hac, 
ut & in quarta, Radices non liroita ntur a quan titate Affirmati- 

va verb fcmpcr minor eft quim J \bb + J p + \b, major tamen 
quam v 7 p + ; bb + \bi Maxima verb ex Ncgativis fcmper m.ijor 

eft quam V 7 \ bb + \p — \ b, rainor verb qu m / p+\ '>b-±*b. 
Minor autem ex Negativis fcmper minuitur cum minuta quantita- 
te q. 

In quartn formula cadcnte Centro intra fpatium LaPD; fi duac 
fint Affirmativas ac una Negativa, Maxima ex Affirmativis Major 

efle ncquitquiim V' p + \bb+[ £,nec minor quam V 7 \bb+\p+\b y 
Minor vcrb Radix ab hoc Limitc minuitur, minuta quantitate q. 
Ncgativa autcm minor eft quam \ T 4 f bb + ip — \b; major vcrb 
qirim V p + '.bb — \b. 

Notandum vcrb hic Radiccs Ncgativas ubiquc figno Affirmativo 
notari, quia hac funt Radiccs Affirmativx quattior sequationum illa- 
rum, in quibus habetur + b, ac ? figno conttario notatur j utfupra 
monui. Horum omnium demonftratio ex co confcquitur , quod 
ubicunquc Centrum Circuli R incidit in lineas curvas V PX, vel 
V^L, circumfcrcntia ejus Parabolam tangit in punfto, aijus di- 
ftantia ab Axc cft v { VH, camque f.cat ex akcra Axis parte, ad 
diftantiam t / , VHiCum vcrbCentrum cadit in Lincam DPD, 
altera ex Radicibus fit = o , ac proindc Cubica rcducitur ad Qiia- 
ch-aticam , fivc ad z* — bz +p s= o, cujus Radiccs Limitcs defi- 
gnant ubi cvancfcit quantitas q : ac quo minor eft q , eb propius ad 
has limites accedunt Radices. Quadratica cft etiam cum Ccntrutn 
cadit in Axcj hoc cft, cum ; q = \ hp — in pritm formuHj 
vcl i q = m b* — \ bp. in fccunda \ in terti i impoffibile eft ; at in 
qvart* cum J q = ^b^ + J bp; ^quo in cafu minor cx Radicibus 
Amrmativis eft , b , major j~Vbb~+~p + \b ; Negativa verb 
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V"; bb+p— » In prima Radiccsjumj^& } * + V;**— ^ 
In fecunda verb formula , j b t & v* j — p + » f unt Affirma- 
tivx : Ncgativa autcm v" \bb — f — \b. 

Atque haec in Cubicis fufficerc pofie videntur ; ob eximium vcrd 
Ufum Methodi, qua opeTabulae Sinuum Radiccs harum acquatio- 
num inveniuntur, placuit unum vcl altcrum Exemplum adjungere, 
ut Praxis illius compendium inde innotcfcat. Proponatur iEquano 
tio z* — 2,9 z s + 47^ z — 1881 = 0 ; quscruntur Radiccs z. 
V \bb — { p — v* p * = v* </, cujus duplum V 37', Radius eft Cir- 
culi ; & ,V + ? — j *p = zt97 + P40 t — *»M i , 

five .7 , cft finus Tabularis Anguli, hoc eft, fa&a diviuonc o- 

pe Logarithmorum , Log. p, piciftfo, cui refpondet Angulus 
|7 gr. 19 m. 11 J j. Hujus tcrtia pars ip gr. 6 m. 24 s. & com- 
plementi 40 gr. 5-2 ». 36 s. fmus dant Log. 9. f 1 498 $ , St 9. 8 1 60 1 1 , 
quidu&iinRad. / 2.7 jproducunt Y Yfc?,Log.o. 501030. = 2, 
& Log. o. 6oiof9=4, tcrt ^ vero Yts?, «qualis cft eorum fum- 
mx five 6". Ideoque Radices funt 15 — 4=P» H — x=n, 6c 
1^ + 6— ip,ex quibus fingulis conflatur prxdi&a requatio. Ubi 
Notandum duas Minorcs Radiccs non cxcedere * b vel 15, quia ccn- 
trum R in conftru£hone cadit ad Dextram Axis, id eft { bp minor 
eft quam b* + ; q. 

Exemplum alterum fit x* — irx 1 — zt 9 x — fzf = o , & 
quxranturRadiccs. V J bb+~\p = V 101 * = v* </, & Radius Cir* 

cuii ✓ 4 o f }. WL±» *j;-+JJL =s Iil±JZLL±±!ii= 

" J 1 V d 1 ioi \ V 101 * 

101 J ✓ 101« = Sinui TabuIari Arcus , cujus Log. p. 9755414$; 
& Arcus ipfc 70 gr. 14 m. zz s. hujus pars tertia eft ii jjr. 24 m. 
47! j. & Complementi 16 gr. 25 m. 1 xi / •, quorum finus Log. funt 
P- fPPi8$ , & p. 77717?, quibus addito Log. / 40^ « fiunt Log. 
£902080 == J, & Log. 1. 07^181 = ii, & eorum fumma— 20. 
Hmc concluditur zc + ; b, vcl ic, acquari Radki Affinaative, & 
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8 & tl -— } fivc 5 & 7, Negativis. Qyod fi xquatio fuiflU 
+ if a* — npx + ftf — o, 3 8c 7 fuillcnt Affirmativx j ic 
vcr6 Nceativa. Cxtcnc autcm Cubicx unicii tantiim Radicc cx- 
plicabilcs juxta Rcgulas Cardani refolvcndx fimt, poftquam dcmp- 
tus fuerit fccundus tcmiinus \ ncc vidco quo pa6to minori calculo 
hoc ncgotium pcragi poflit, At fi dcfidcrctur Radix hxc in Qyan,- 
titatibus b, p, <f , cxprefla , dico cam clfc in prima" formuiu, 
\ b + vcl — Summa vel differentia Radicum Cubicacura ex 

$ ni f P + «V ? f — i hi +^r~F± » + i ? — i^p : 
viz. +, fi +', ? major fitquam i ££,aliter — ; fumma vcroquo- 
ties } b b major cfl: quam p ; fin minor fucrit b b , difterentia. Inque cae- 
teris formulis Radix fcmper conflatur cx iisdcm clcmcntis, variatis 
tamcn fignis + & — , ut facile percipict qui vcht expcriri. 

Opc vero Tabulx Loganthmicx finuum Vcrforum Radiccs hx 
fatis prompt£ invcniuntur; ncmpc fi cocfficicntes Numcri fint furdi 
vcl fra£h , ac Radices Numcris incflabilcs j ut plerumquc fit. Hxc 
autcm cft Rcgula: in primi ac fecundi formula, fi J bb minor iic 
quam fyf&\p — 3 bb = d , & pofita difiercntia intcr • bp & 
,', b* + \ y , hoc cft H R, in pruna, ac inter \ bp + \ q & ,V b* , in 
fccundi , pro Radio ; invcniatur Angulus cujus Tangens eft d V d. 
Dcindc ut Co-Sinus hujus Anguli, ad cjusdcm finum vcrfum : It* 
diflfcrentia pro Radio habita, ad quartum; cujus Latus Cubicum 
tiifccando Logarithmum habebitur: ac divifo \ p — \ bb pcr hoc 
Latus Cub. e Quoto fubducitur Divifor, Refiduum erit quanritas 
Y 6? ; Hujus Rcfidui ac \ b fumma, fi centrum cadit ad dextram 
Axis , aliter diflcrcntia carundcm , Radix orit quxfita. Quod fi 
\bb major fit quim p, pofito HR pro Radio, fit d ✓ d, fivc di- 
ftantia Paraboloidis ab Axc,finus Arcus cujusdam ; Hujus finus vcr- 
fus ducatur in Radium,fivc J bp — 3 V*' +_i f , ac trifc&o produ&i 
Logarithmo, habcbitur cjus Latus Cubicum , pcr quod dividatur 
5 b b — \ p. Dico Quoti ac Diviforis fummam eadem Legc addi- 
tam vcl ablatam ex J b, Radicem quxfitam exhibcrc. Ac par eft 
Ratio in tertia ac quarta fonnulis, nifi quod ,',**+; bp +_ f q pro 

Radio afluroenda eft, ac l , bb + \ p in v* \bb + \p five d pro 
fiiw : Sed hxc prxcepta exemplis fortafle mcliiis percipicntur. 

Sif 
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Sit xquatio Cubica, zzz — ijzz + C4Z — $fo, ac 
tur Radix z: Hic [ bb major cft quim fcd ? raajor cft quam 
Cubus cx \ b, ideoquc una tantum Amrmativa Radicc cxplicabilis 

eft. Jam ~ — ~ c& </, ac « y^y pro finu habenda cft, 

ad Radium 4*11 4. 17C — ici, hoft cft 0!27. Arcus verb com- 

pctcns fit if £r. } *». 40 s. Hujus finus vcrfi Log. 8. 5^61^76, 
additus Log. Radii z. ^ooroi 5 , dat o. 84 j-7889 , cujus tertia pars 
O. 1810176" eft Log. RadicisCubicsf r.*l$$4, <V*° Divifore divi- 

fo, f ivc 4 f fi t Quotus 7. 57181 ; Quoti ac Diviforis fumma, 

au&aadditione } fit Radix qiuefita, nempe 14.0^ H,&c. 

, Exa&is Cubicis Biquadraticas jam aggrcdiamur. Hae fcmper vcj 

nullam, vel duas, vcl quatuor Radiocs veras babcnt , quarum detcr- 

nrinatio, wattim * Coeflficientibus , partim i figoo & magnitudme 

numcri abfoloti dati, pendet. Harum omnium cooftruaionem gc- Tm. xiH. 

ncralcra fuperius (pgg. 179.) fatis concinnara podidi , quam lc- F «- * 

ctor jam vidhTe fupponitur. In conftru&ione stquationis z* — bz) 

+ />zz — fZ'+r=», fit BD= * b t AB = ^*, BK=,',fi- 

vedimidioLiterisreai, KC = 2 AB = 5**, KE = '.**-J/, 

AE-i= ^ -,'/>,FE=i5 acEG^J-i^+if • 

quo fa&6 Circulus, Ccntro G, Kadio v^GD 4 — r, interfecabit 

Parabolam vcl nullo, duobus, aut quatuor pun&is, qux perpcndi- 

culis in lineara H D Radices bmncs z cxhibcnt. Ut autcm qua- 

tuor fint, evidcns eft Ccnrrum Circuli alicubi confthui dcbere intra 

fpatium, de cujus punfto quovis tria perpendicula in Curvam Para» 

bolse demitti pofllnt ■ atque fimul Radium minorcm cflc maximoex 

illis perpendiculis majorem vero medio. Quod fi Ccntrum confti- 

tuatur cxtra hoc fpatium , ut non nifi una pcrpcndicularis in Para- 

bolam demitti poflit , qua major fit Radius; vcl fi minor fit mcdia 

ex tribus perpendicularibus, major verb quam minima ex illis,dux 

tantum poflunt cflc Radiccsj nulla vcrb omninb datur , quoties Ra- 

dius v ; GD* — r, minor cft minima ex tribus, vcl una illa, quo- 

tics 
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ties una tantum eft. Jam quale fpatium hoc fit, quibusque limki- 
bus difcernitur, ac quibus conditionibus Radius Circuli minor vel 
major fit prxdiais perpendicularibus , nobis rcftat inquircndum } aC 
primum quo pa^o perpcndicularis in Parabolam dcmittipoffitoften- 
dcndum eft. 

T XIII Sit ABC Parabola, AE Axis ejus, AV fcmi Latus Reaum; 
R** " G punaum de quo demittenda eft pcrpendicularis. Ducatur Axi 
pcrpcndicularis GE, ac bifccctur VE in F, & erefta perpendicu- 
lari F H ad idem Axis latus, fiat FH = { GE9 dko quodCircu- 
lus, Ccntro H, Radio HA defcriptus, Parabolam interfccabit ia 
punak tnbus, vel uno, Zj ad quxdu^x re^x GZ curvx Pa- 
rabolicx pcrpendicularitcr infiftunt. 
Fig. x. Ut autem trcs fint hujusmodi interfcaioncs,oportet CcntrumCir- 
culi H ita coliocari, utfitintra fpatium ParaboloVdibus indufumj 
hoc cft ut FH minor fit quara V f 9 VF', five FH* minus quam 
cubosex^VFiatqucadeo GE=4FG,minorcritquam4 V^VF^ 
fwc 4 v* „ VE',hoc cft Quadratum ex GE minuserit quam ,1 VE3.Coin- 
cidunt itaquc hi Limitcs cura Paraboloidibus duabus ejusdem genc- 
ris cum iis quibus in Cubicis uG fumus , fed quarum LatusRcaum 
duplo minor eft j viz. \\ Latcris Redi Parabolx, hoc eft ipfius 
A V : ideoque ca ipfa eft linca Curva cujus Evolutione gencraturPa- 
rabola , fic dcmonftrante Hugtnio 1 quamque fcmper contingit Iinca 
5 ig 3 DF, qux Parabolx pcrpendiculariter infiftit in punao D. Pun- 
aum autcm P,five in quo contingit rcfta DF Parabolo*idcm,Ccn- 
trum eft Circuli, qui Radio DP defcriptus cum Parabola in pun- 
ao D coincidit.fivc cjusdem Curvitatis cft > ut pcr fc iatis conftat. 

Defcriptis itaquc hujusmodi Paraboloidibus V X P , V N a , umn- 
nuc ab Axe> pcrfpicuum cft quod, nifi Ccntrum Circuli conftitua- 
wr intra hos limites, non poffit illc plunbus quam duobus in pun- 
ais Parabolam intcrfccare: undc determinare hcctquibus fub con- 
ditionibus CoefHcientes tcnninorum intcrmcdiorum coerccntur , in 
xquationibus Biquadraticis , ut habcantur quatuor Radiccs. Ac pri- 
ma trontc clarum cft p majorcm efle non pofle quam ; bb y ( fcil in 
formulis ubi habetur + />) ncc ? quam t \ b l , Gcncralitcr vc- 

rr 
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ro b*T\pb + l q, id eft diftantia Ccntri ab Axe E G, minor 
cflc dcbec quam EH =4 V t \ VE», hoc eft (obVE-J,**+^) 

qmm*lrb + \p ^hbb + lf- n*gnis+& — indubioreIicT:is,utfc- 
cundum xquationis cujusvis naturam variari poflint ; quemadniodum 
in Cubicis fupcrius oftcnfum eft. 

Termini autem ultimi r limitatio cadcm facilitatc inveniri ncquit; 
id adco, quia Problcma cft folidum, in Curvam Parabolx dcmittcrc 
pcrj<cndicutarcm, quodque non finc folutione xquationis Cubicxn> 
folvi potcft. It.ique primo loco dcticiat (ecundus terminus, vcHkkU 
fucrit tollatur, ut xquatio habeat forimilam, z\ *. p z\ q z. r. =r 0. 
Ac fi fuerit — r , lempcr duabus vcl quatuor Radicibus cxplieari, 
potcftj ut autcm quatuor fint, oportct Centrum Circuli intra Para- 
boloides prxdiUasconttitui, five ut fit — p ,ac q q minus quam 
fivc cubo cx \ p. Deinde habcantur Radiccs xquationis hujus 
y}. *. \ py. \ f =Z4 9 quantitatibus p&q iifdem fignis annexis qnibusia 
Biquadnti<a_.-Hx autcm Radices auxiiio Tabulae finuum tatis cx- 
pcdite inveniuntur. Inventis autcra tribus- illis y , (qux luntordina- 
tim applicatx ad Axem Parabolx , dc punctis ubi incidunt perpcndicul.t 
in Curvam cjus fcil. Z Y / /£.4.) pyy — \y*. cx minorc>', quanti- 
tatcm maximam r dcfignabit, fi fuerit — r; qua fi minor fuerit r, 
xquatio quatuor habwbit Radiccs, alitcrduas. All fi fuerit + r ,opor- 
tebit cam minorcm cflc quam ? y* — pyy cx mcdia y, nam fi major 
fit,non nifi duns habjre potcft. R.idiccs.faltcm fi minor fit r 9 quam 
%P — P)'y c * rninima y. Hac vcro fi major fit,nulla omnino Radi- 
ce vcra explicabiliseft xquatto. Hi vcrb iidcm limitcsalitcr dcfignan- 
tiir cx quanritat-; q^c\\.\ qy — f\h priiiio cafu , >f — \ qy xn fccun- 
do, nc y* + J qy in tcrtio. 

Fieri autem poteft ut dux minorcs quantltates y non longc diftcnt 
ab invicem ,-undc cvenit quod utraque ex pcrpcndicularibus major 
fit qinm rc&a G A, /cit.cum qq majus fit quirn *, />J, minusvci'6 
qifun p»; cadcnte centro intrafpatium Paraboloidibus (utriusque 
Figurx 2 & 3) intcrjcchim. Hoc in cafu, fi fuerit + r, non ni(t 
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bcntur quatuor Radiccs ; at dux tanturo , fi vcl raajor priore vcl mi- 
nor pofteriore invcnta fit r. 

Si vero in xquationc fucrit + p , vcl fi fit — & q q majus fucrit 
quam xquatio>J.*. \py\q, unica tantiim cxplicatur Radi- 

cc y\ hoc elt,una tantum pcrpendicularis dc Ccntro Circuli dcmitti 
potcft : undc certo concluduntur duas tantum Radices habcri poflc 
in xquatione data, quarum fumma, fi fuerit — r, cum quantitati r 
augctur; at fi habcatur + r, obtcnta quantitate ) , quantit.is illarmi- 
nor cfle dcbct quam + \qy> nam II ca major fit , xquatio propofi- 
ta abfurda & impoflibilis eft. 

Longum & fupcrfluum cflet omncs hujus fcnfus xquationcs per- 
currcre , cum ex jam diclis attcndcnti fatis evidcns fit , qux Ncgati- 
vse qux Affirmativx fint; atque,quod Radicum harum Limitcs ex 
quantitatibus invcntis y petantur. In cxcmplum vcro, quod cuivis 
in cxteris imitari licct , proponantur indagandi Limitcs five Condi- 
tiones fub quibus in ^Equationc Biqtiadratica 4. Radices Affirmati- 
vac daripoflint. Hocautcm fit quotics Ccntrum Circuli G,poniturin 
fpatio V P K (Fig. $.),acfimul habetur+r,fivc Circuli Radius minor 
quam GD : Undc patct, xquationem de qua agitur hujus efle for- 
mulx, — bz* + pz* — qz + r = o \ p vcro majorcm efle non 
pofle quum \bb, ncc \pb, hoc in cafu, quam b* + f q\ dcindc 
opus cft ut \ bb — \p in V ,', bb — \ p major fit quam b* + \ q 
— \pb\ & ex his Limitibus ccrto conftabit Ccntrum intra /patium 
V P K inveniri. Ut vcro dcfiniatur quantitas r , folvcnda primum 
cft Cubica, jK *. — /, V — \ pj z=.{ t b*+\q — l .pb;&c habc- 
buntur punfra, in qux pcrpcndiculares dc Ccntro in Curvam Para- 
bolx cadunt. 

Invcntis autem tribus valoribu* hujus r minor cflc dcbct quam 
?b ^ + \ h 2*- n h bp + — ; l x yy + pyy C x mcdia y, major 
vcro quam t \ t b* + \ b q — - bbp + 3^ — \ b l yy+ pyy ex mini- 
ma y. Hos vcro Limitcs fi cxcedat r , non nifi dux Radiccs habcri 
pofliint. Dcniquc fi IT ', h + \bq — bbp + ^y* — J bbyy,+ 
pyy cx maxima y, minor fuerit quam r, xquatio propofita impofli- 
bilis cft. 

Accidit ctiam ut quatuor fint Affirmativx, cum Ccntrum G con- 
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ftituitur in fpatiolo VTS, du&a fcil. RTS perpendiculari in mc- 
dium fuppoiitx lincx A D : hoc autem fit cum p major cft qu m 
h f>b t *Q\hb — \p *~Ubb~- &) major quam \ pb — ,' ff bbb — \ p 
Quo incafu fcmpcr dux, aliquando trcs, cx Radicibus fiunt majo- 
rcs quam \ b. 

Notandtim vcro hic limitcm illum cx minima y produ&um, ali- 
quando ncgativum ficri, fivc minorem nihilo - t quotics lc maximacx 
tribusixnpendicularibusmajoreftquamGD(F/j. $ ).Hoc, fiaccidcrit 
quantitas+r, a Limitc prxfcripto cx mcdia r, in nihilum minui 
potcft. Dcfectus vero Limitis ex minima y monftrat quanta poflit 
cflc — r in arquationc, fi habcantur trcs Radiccs Affirmativc ac 
unaNcgativa; quam fi cxceJat, non nifi dux, altcra Affirmativa, 
altcra Negativa, dari pollunt. Hxc autcm omnia dcmonftrantur ex 
co quod prxdi&i Limitcs quantitatis r, fint diflcrcntix Quadratorum 
lincx GD & pcrpendicularium inCurvam Parabolar. 

Ob perplcxas vcro cautioncs, quas parit in acquationibus hifcc fi- 
gnorum divcrfitas, prxftat fcmpcr fecundum tcrminum tolJerc, ac 
dcindc juxta prxcepta jam tradita Radicum numerumac figna in mi- 
rcre ; prxfertim fi quantitates illx j non multura diftcnt ab invicem. 
Ex quatuor autcm hiicc Radicibus Affirmarivis , dux iempcr (nnt mino- 
rcsquam^, dux vcro majorcsi ncmpc fi DG, minor iit quam 
AG, fivc \pb qunm b* + q. Tres autcm minorcs funt quam \b 
quoties perpcndicularis media , five cx media y invcnta , major cft 
quam AG, five J bby major quum \y* — pyy cx eadcm mcdia y\ 
Qiurta vcrb & maxima Radix major eft quam maxima y + \ b ; ac- 
quatur autem diflcrentix ipfius b & fummx cxterarum trium Radi- 
cum , ideoquc minor cft b. Scd jam Afamm df Tahula\ Fortaffis- 
illi qui naturam Parabolx penitius perfpe&am habcnt, majori com- 
p-ndio hxc omnia pcragcrc valcbunt; at fi quantitates hx omncs 
k.p.q.&r, abfquc refolutionc Cubicx xquationis rite dctcrminari pofc 
fint, non finc caufa ambigitur; quacunquc cnim aquauonibus pla- 
nis hac in rc fiunt, non vcros Limitcs , fcd Approximationcs tantum 
cxhibent. 

Pp z EPI- 
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£>* JEfaationilus, in quibus dantur Rajiccs imfojibiles. 

PRxtcrita Hycmc ad te fcripfi me cogitafle de facillima & fim- 
pliciflima Methodo demonftrandi NEWTONI Regulam , 
qua fopc co^nolcitur num j£quatio aliqua habeat Radiccs impoflibi- 
le$, nec nc: Qua: Methodus fpero forc ut non dcfpliceat,cumcom- 
muni tantum nitetur Algcbra , fundeturquc obviis Quantitatum pro- 
prietatibus, quie fequennbus 1-emmatibus demonftrantur , nec opus 
habcat Curvarum confiderationc,quod non itaconvcnire videturftib- 
jcfto mere Algcbraico. 

Lcmm.il. Summa $htadratorum dutrum Quantitatum realium fem- 
per major ejl duplo earundem Produtlo. Sic a 1 + /»* majas cft quam 

t a b ; nam corum difforcntia a x + b x — zab = a — b 2 ' 9 idcirco pofi- 
tiva , cum llt fcmpcr pofitivum Qtiadratum cujusvis Quantitatis, ft- 
ye pofitivas, fivc ncgativac. 

Lemma II. Summa Quadratornm trium ghtantitatum reaJium 9 
ftmptr major efi quam fumma Prodnftorum , qv* fiunt multtplicand» 
birns illas Quantitates inter fe. Sic a x + b l + c x majus fempci eft 
quzmab + ac+bc: patet cnim quod^ + ^+^ — ab — ac — bc= 
ia l + zb x +ic x — xab — iac — zbc aa — ia b+bb + aa-iac 

* ~ X 

+ cc + bb — zhc + cc a —b x + a—c* + b c x 

■ " ~~ ' r — , id cft frmifummx 

Quadratorum differentianim Quantitatum a % b , c j cum vcro harcQua- 

dra- 
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«drata fint pofitiva, iequitur quod exccfftis ipfo rum * l + + e* fw- 
pra + ac+bc eft ctiara pofitivus; & fumma Quadratorum trium 
Quantitatum major eft fumraa Produ&orum , quae fiunt multiplican- 
do binas Quantitatcs intcr (e, 

Lcmma III. Tr ipla fumma Quadratorum quatuor Quantitatum mc- 
jor efi quam dnpla fumma Produflorum , qu£ fiunt multiplicando linas 
Quantitates ex bis inter fe. Nam 3 a> + $ b* + 3 c x + j d* — 1 ab — x a c 

— zad — zbc — %bd— zcd=a x — zab + b* + a x -zac+c x + a'- 
-zad + d x + b x — zbd + <? + ?- zbc + c x + c x — zc4+d x = 
a — b x + a -t* + a—d l + b—t x + b — d x + c.*~ /, ideft fumma: 
Quadratorum Differcntiarum Quantitatum a t b,c, </, idco ^a x + ib x 
+ ic x + $^majuscftquam zab + zac + zad + zbc+zl>d+zcd % 
cum cxccfllis fit fcmpcr pofitivus. 

Lemma IV. Sit m Numerus gHtantitatum a,b,c,d,c&fr. fhmma 
'^uadratorum = A , Summa Produtlorum ex bints quibufcunfue illarum 

^ntaAtmmm^dttm^eritfemfer 1 ^^^ A majus quam B. 

Addendo cnim Quadrata Differentiarum a — ^i-f, a — </, 
&c. «* furaitur tot viabus,quot danturQuan- 
titates practcr a , idcm diccndum de £ l , t* , &c. Rcclangula autcm 

- zab — zac — zad— %b c &c . femcl tant um ori u ntur;e rgofum- 
ma omnium Quadratorum 7^Z X + a — c l + a — d x +b — c x + b-r-a z 
+ c—d x &c. = w— i x 4* + w — 1 x + w— 1 x t l + &C. —J-nb 
-~zac— zbc — &c. = w— 1 * A — i B; feda^*, «— f 1 ,*— 
&c. Sunt fcmpcr pofitiva, crgo w»— i x A — zB cft ctiam pofiti- 

m — 1 

vum , ac proinde ^ x A majus eft quam B. 

Corol. Patct cx hac Dcmonftratione cxccflum ipfius m— 1 x- A 
fupra z,B iempcr cfle asqualcra fummx Quadnrtorora difTcrcntiarum 
harum Quantitatum a , b t c, d &c. & ubi hx Quantitates funt o- 
mnes jequalcs eft m — 1 x A — zB= o, Aquc cum hac modifica- 
tionc intelligcnda funt prarccdcntia Lcmmata. 

Cbfcrvandum, quod licct fuppofucrim .Qjantitatcs , a, b t r, d 
&c. clTc pofirivas , propofitioncs ctiam vcras cfle c»e Quantiubbus 

Pp j 
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ncgativis, Quarum Quadrata cadem funt, ac ficflcnt pofitivse ; Prc*. 
du&orum vcro iumma vcl eadera vcl minor, quam li cilcnt pofiuvx. 

PROPOSITIOI. 

In jEquatione ^uadratica^ cujus Radices funt reales, Quadratum 
fecundi lermini Jcmper majus effe deket, quam quattr 
Produclum ex primo fc? tertio. 

Sint Radiccs + a, + b 9 x incognita. iEquatio crit 
x* — ax+ab^o. 
— bx 

Jam cum a % + b x fit majus quam zab pcr Lcm I, crit a x + l x 
+ i<i£majus quam4e»*; ldcoquc a+u x x x Quadratum Stcundi 
Tcrmini majus quam +ab*x x quatcr Produdtum cx Primo &Tcr- 
tio Tcrmino. 

PROPOSITIO II. 

Jn omni Cubica jEquatione cujus omnes Radices funtreales, g**. 
dratum z<*'. Termini femper majus eft quam triplum Prc- 
dutlum ex primo fc? tertio. 

JE.qua.tlo Cubica cujus omnes Radices funt rcalcs lic poteil 
cxprimi jpJ — ay x + a by — a b c = 0. Pcr Ltm. z. a x + b* + 1 * majus 
— by x +acy 
-cy x + bcy 

eft quam ab + ac + bc, addendo utrinque tab + zac + zbc y crit 
a x + b x +t x + zab+ tac + zbc (~a + t, + c\ x ) majus quam \ ab 
+ $ac + tbc,*c r roindc,i~ +6 + <: a Quadratum z*K Terminima- 
jus quam $ab + xoi + $ 9f *f* t triplum Produdum cx primo & 
tcrtio Tcrmino. 

Cor. I. In genere patet cx De monflra tionc , Quod* Quadratum 
Summsc trium Quantiutum realium a+b +7 a fempcr majus eft , quam 
tripla fumma omnium Produc"torum,qux fiunt multiphcando binas 
quafcunquc cx ilus Quantitatibus intcr ic. . 
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Cor. II. Ex hac Propofitionc fequitur , quod fi Quadratum Se- 
cundi Tcraiini non fit majus triplo Produ&o cx prirao & tcrtio, 
Radiccs iEquationis non poflint omncs cfle rcalcs, fed dux erunt 
impoflibilcs > Quod planc coincidit cum una parte Regulae NEW- 
TQNI , qua dctcgitur num jEquationis Cubicac Radiccs fint im- 
poflibiles. 

Cupit cnim Vir Ccleberrimus Scribi fupra mcdios Tcrminos 
iEquationis Fra&ioncm hanc J , « » 

& fignum + poni fub primum & x*+p * a + qx + r=o 
ultimumTerminum,uthicvides; + — * + 
dcinde multiplicatQuadratum Sccundi Tcrmini pcr Fra&ioncm , qux 
fupereminet,& fi Productum illud majus fit Productocx Tcrminisadja- 
ccntibus,ponit fignum + fub (ecundo Tcrmino; fi vcro illud Produ&um 
minus invcniatur , ponit fignum — , atquc affirmat tot dari Radices im- 
poffibilcs , quot danrur mutationcs intcr figna. Jam pcr hancPropofi- 
tionem,fi p*x* non cft majus quam $y x*,vel } p x x* non majus quam 
Radices non poflunt omncs eflc rcales; Eadem fuppofitio duas 
dat intcr figna mutationes , quodcunque fignum fit fub tcrtio Tcrmi- 
no , cum figna fub primo & ultimo fint ambo + ; hxc crgo Propo- 
fitio dcmonftrat primam partcm Rcgulac Ne\vtonianx,quantumfpe- 
c"tat Cubicas jEquationcs. 

Cor. III. Si lecundus Tcrminus defit in Cubica jEquationc & ter- 
rius Tcrminus fit pofitivus, iEquatio habcbit duas Radices impofll- 
bilcs; Quadratum cnim lccundi Tcrmiui Cin hoc cafu = o) minus 
crit triplo Produ<5co cx Terminis adjacentibus. Scd hoc clarius pa- 
tebit cbnfiderando, quod ubi fccundus Tcrminus evanefcit in ^E- 
"quatione , Radiccs pofitivac & ncgativx funt aequalcs , &c fe mutuo 
dcftruunt; ponc Radices cfie+a & — b — c ;in hoccafu a—b + c, 
& tcrtii Termini Coeniciens erit — a£ — ac + bc=— bb — zbc 

— cc + bc — — bb — bc — ccy ideoquc ncgativus; vcl fi ponas 
duas Radices pofitivas, & unam ncgativam, fintquc — <*,+*, + c 9 
erit nihilominus tcrtii Tcrmini Coefncicns ncgativus , ncmpc crit 

— bb — bc— cc\ Quarcfi Radices fint rcalcs, tertii Tcrmini Coef- 
ficiens iemper cft ncgativus (dcficientc fcilicct fecundo Tcrmino) 
fi vcroCocmcicns illc fit pofitivus, ccrtum cft indicium duas dari 
Radiccs impofirbiks. PRO- 
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* PROPOSITIO. III. 

V» omni JCquatione Cubica, cujus omnes JRadkes funt reales, 
®nadratum fermini Tertii, femper majus effe debet , quam 
ter Produclum ex fecundo, fcf quarto. 
In Cubica /Equatione, cuj us Radices fun t a y b, c> Quadratum 
Coefficicntis tcrtii Tcrmini eft ab + ac + *c x ;produ&umexCoeffi- 
cicntibus fccundi & quarti eft a x bc +ab % c+abc % , ut paict ex fola 
infpc&ionc jEquationis; porro clarumcft, a x bc+ab % c +abc l cfle 
fummam Produ&orumex binis [quantitatum *b, ac, bc\ ideo per 
Cor. I. Propof.II. Quadratum fummat harum Quantieatum (idctt, 
ab+ac + bc l ) majus cfle debct quam $ a x b c + j a b x c + 3 a b c x ; ita- 
que ab + ac~+~bt l * yi , id cft Quadratum Tcrtii Tcrmini , majus 
cfle debct quam Ja*bc +5 a b 1 c + 5 a bc 1 *> J , id cft, quam triplum 

Productum cx fecundo & quarto Tcrmino. 

* Cor. 1. Scquitur ac Demonftratione , quod au + «c + »c* majus 

cft quam ^abc x a+b + c. 

Cor. t. Si Quadratum tcrtii Termini minus invcniatur, quam 
triplum Produ&um c fccundo & quarto Termino, Radiccs iEqtia- 
tionis non poflunt omncs cfic rcalcs; quod convcnit cum fecunda 
parte Rcgulx Ncwtonianjc i hic cnim. Cafus dat — poncndum 

fub tmio Tcrmino. Itaque dua: \ 

funt mutattoncs fignorum, quod- + . + - + 

cunquc fit fignum fub fccundo Tcrraino. 

Scholium. Eodcm modo dcmonftrari poteft* qu^ fi "» Cubica 
^Lquationc fccundus Tcrminus defit , Cubum tcrtU partia terti» Tcr^ 
mini pofitivc fumti,fcmper majorcmcffcQuadratoultimiTcrmmidi-» 
roidiati. 

Sint jfcquationis Radiccs + a, — b, —c, vcl — a, + b, + c, 
fitquc * >b + c. in hoc cafudeficictfecundusTerminus, ipfaquc/E- 

quatio hanc formam induct, 

' . yi * b*y+bc * b + c zzo. 

— bcT 

. — c x y 

Qsa. 
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Quadratum ipfius b — c iemper cft pofitivura , cum b & c fint 
reales, ponamus illud Quadratum ( bb — ibc+cc) x- 



qualeD, crit b l + bc+c* = D + $bc y & b + c^D+^bc j erkjdco 

F+T7+2 , D» DV,r . , - « . *T? 

— = -- + — ~-+Db- c + b*c* , — - a 

4 7 *7 3 4 

Di s r* / D J D*£f 

+ — Tam clarum cft quod — + + Db i c*+b 1 c l 

4 »7 1 

majuscft + £ ; f 5 , (Totummajus partc) cum D fit pofitivum 

ut etiam £r , nam c funt radices codem figno affectx. IdcircoCu- 

bus tertix partis tertU Tcrmini, figno mutato, ^ ) fcm- 

b+c 

pcr major cft Quadrato ultimi Tcrmini dimidiati (*V x •) Ia 

4 

Cubica jEquatione *" * +q x+r~o t G q fitpofitivum,vel fi minus 

fitquam;r%patct iEquationem duas habere Radices impoffibilcs fi 
hoc Corol.confcratur cum Cor. 111. Prop. II. 



PROPOSITIO IV. 

Jn JEquatione Quadrato-quadratica,cujus omnes Radices funt Rea» 
ks,l QuadratiTermini Secundi fcmper fuperant produBum ett 
primo fc? tertio lermino; 6? t <j*uadrati quarti Ttrmini 
fimper fuperant Produclum ex tertio quintt. 

• 

i. Sit .dEquatio px* + f * 5 — rx+s~o; Cum omnesRadices 
ponantur realcs , voccntur a , b, c , erit p = a + b + c + d, 
f=z*J>+ac+ad+cd. SedpatctperLem.^.quod ;«*+3 b x +\c*+ % d % 
majus cft quam ta b + tac + iad+ibc + Zbd+zcd j addendo u- 
trinque 6 * b + 6 a c+6 a d+6 b c + 6 b d + 6 c d,\ patcbit $ x a + b + c+d 
majus cfie quam Sab + Sac + Sad+Sbc+$bd+Scd, id eft 
majus cflTe quara 8 q , ideoquc Ifx* majus quam q x\ 

Qq i.Cum 
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in m — i , majus eft quam fumma Produ&orum , qure fiunt multi- 

plicando binas illis quascunquccx illisQuantitatibus interfc, dutta 

. i. Cum fit r — a b c+ ab d+ac d+b c d * & s ~ abcd; Sc cum 
qs = aHU d + a- c b d + a x f b c + f c a d + b'~ a c + S d x ab , qur 
fumina componitur cx productis qux oriuntur mukiplicando intcr 
fe binas quafcunqui cx qiianLitatibus abc, abd, acd y bcd, qua- 
rum Tumma =: r; fcquitur $;* fcmpcr mrus ciTc , quam Sqs. 
Ita ut i Quadrati fccundi vcl quarti Tcrmini fcLnpcr fupcrcnt 
Trodu£him cx Tcrminis utrinquc adjaccntibus. 

Cor, Multiplicctur Quadratum fecundi vcl quarti Termini in JE- 
quatiorte Quadrato-quadratica pcr fractioncm J , & fi Produ£him 
illud non exccdat Produclum cx Terminis adjaccntibus , iEquatio 
habcbit quasdam Radiccs impoilibilcs. 

: - • 

PROPOSITIO V. 

• ii 

Sit jEquatio cujuscunqut DimenfitHis ut m, fintque Ccefficienics fc- 
cundiy tertii, ultimi, penultimi antepenultimi Tcrmini rcfpcftive 

A , B , E , D , C ; fi Radiccs fiut omnts Reales , trit m — I ■ A* 
femper ntajus , quam imB, &m — i * D 1 fcmper majus 

quam im C E. 

I. Nam pone Radiccs cfleg , tj 4 % e 9 &c. crit per Lcm. 4. 

m — 1 *a- + m— 1 + 1 < r&c.majusquam 2, *£+**<• 

&c. addcndo utrinquc i>« — -i* ab + Tm — i x ac + im— i*ad f 

&c.fumma w— 1 * a z +im—i* ab+m-\ * £ s +&c. (m^i* a+b+c &c") 

major erit quam zmab + imac + i mad+&c. id cfl: m — f A 5 
majus erit quam 1 m B. 

1. In Gcnerc fcquitur ex hac Dcmonftratione, quod Quadratum 
fumma: quarumvis Quantitatum , quarum numerus cit. m , duclum 
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in xm. Scd fkcilc cognofcitur cx formationc iEquationum, quod 
CEeft fummaProductorum qusc fiunt cx multiplicationc binarum 
Quantitatum , quarum fummacll D. Quarc fcquitur ctiamw — l x D* 
m.ijus eflc quam zmCE. 

. SECUNDA EPISTOLA EJUSDEM AD EUNDEM , 

■ 

De Radicihs /T^mtionum, cum Demonflratione aliarum quarundam 

Rcgularum sllgebra. 

Anno I7if ad tc {cripfimehabereMethodumdcmonftrandiNEW- 
TONI Rcgulam dc Radicibus impollibilibus iniEquationibus, qux 
Mcthodus ex hoc claro Principio deducitur ; Qiadrata fcilicet Dif- 
ferentiarum Quantitatum rcalium femper ciTc politiva. Dcindc pri- 
ma hujus Mcthodi Principia tibi mifi , qux in Tranfa&ionibus Phi- 
lofophicis Mcnfis Maji Anni iji6 in luccm fucrc cdita ; Propofitum , 
quod ante aliquod tempus habui, cdcrcTra&atumde Algcbra,in quo 
& hunc & quosdam alios fubjcclos trachrcm nova via, in caufa fuit 
cur non opcrx pretium fuitarem rcliqua tibi mitterc} fcd quxdam 
mc jam movcnt rationes , ut una cum continuatione Prxcedcntis 
Mcthodi, parvum tibi mittam fpccimcn duarum aliarum Mcthodo- 
rum , qu.is in coJcm fubjccro fum fccutus , cum quibusdam in JE+ 
quationcs obfervationibus ,qu:>.s novas cfle opinor; & qux forfanma» 
gis tibi placcbunt, quam quod prrtinet ad ipfasRadiccs impoflibiles ; 
Prxtcr NEWTONI Rcgu!.un,'c fequcntibus generalibus Propo- 
fitionibus multx varixque oriuntur Rcgulx invcnicndi Radiccsima- 
ginarias,divcrfc tum abca,quamNEWTONUS cdidit,tum abomni- 
bus aliis, qux jara in luccm prodicrunt; unam ipcciatim cxponam, 
omnibus huc ulquc notis utiliorcm. 

Ponamus dari ./Equationem Dimcnfionum Sc hujus formx 
x" — A x ■ 1 + B.v Bl - C x "M + D x m -4 — E x ■ f + F .v " 6 — G .v "7 

+ 1 I X ■ 8 - I X " 9 + K .V " 10 fcVc. 

Sintquc hujus ^quationis Radices a, b 9 r, d, e, f, £, b, /, 
1 Scc. crit A=a + t + : + d + e &c. voco itaquc a , £, r, 
Scc. Paties fcu Tcrminos Cocflicicntis A; eandcm ob caufam vo- 

Qq z co. 
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co ab, ac, a<i, ae, bc, bd, be &c. Partes fcu Ter- 
minos Cocflkicntis Bj <* £ * , £ , abe, bcd, &c. Pdr/fj fcu Ter- 
minos Cocfficicntis C, & fic dc cxteris. Per Dimenfonem alicujus 
Tcrmini intelligo Numcrum Radicum, qux in ejus partibus intcr 
(c funt multiplicatx , qui numerus fcmpcr i qualis cft numcro Tcr- 
minorum, qui in ./Equatione hunc Cocfficientem prxcedunt; Sic A 
cft Cocfficicns unius Dimcnfionis, B duarum,C trium, & fic dc 
cxteris. Partcm fcu Terminum Coeflicientis C dico fimikm Parti 
fcu Termino Cocfficicntis G, ubi illa pars ipfius G continct omnes 
radiccs Partis ipfius C, Cxc abc & abcdefg funt Partcs fimilcsipfo-, 
rum C & G; codcm modoakcd, & abcdef funt Partes fimilcs 
ipforum D & F ; cum Pars ipfius F contineat omncs Radiccs 
Partis ipfius D. Diffimiles voco Partcs , qu.r communcm Radiccm 
non habcnt, fic abc, & defgb funt Partcs Dillimilcs Coeflicicn- 
tium C & F. Summam omnium Productorum , multiplicando 
partes alicujus Coefficicntis ut C pcr fimilcs partes alius Cocfficientis 
ut G fic cx primo C G' duccndo Lincolam fupra utrumque Cocf> 
ficicntem, codem modo D 7 F' exprimit fummam omnium Produ- 
&orum, quac ficri pofllint multiplicando Partes firailes ipfbrum D 
& F intcr fc, & C cxprimit fummam Quadratorum oranium 
Partium Coefficientis C; fcd C * C,, cxprimit fummam omnium 
produc"tarum qux fiunt multiplicando binos quofcunque Tcrminos ' 
ipfius C intcr fe. ( undc fcquitur C = C * C + 2 C * C„. ) Hifcc 
fignis intclle&is, & quinquc Propofitionibus Prxccdentis Epiftolx 
prxraiflis fcquitur jam. 

PROPOSITIO VI. 

Si Difcrentia Dimenfionum duorum quorumvis Coefficientium ut C cjf 
G voceturm, erit Produtlum borum Coefficientium aquak CG' + 

tvti/ . m _±%™+ + A/1/ rn + 4 m + f m + 6 

m-+-xxB'H / +— p-x -pxAT-f- x 1 * K » 

Ubi B & H funt Coefficicntes adjacentcs ipfis C & G, A & I 
Cocfficientcs adjacentcs ipfis B & H, 1 & K CocfBcicntcs adjaccn- 
tes ipfi A & L 

No- 



Digitized by Google 



E L E M E N T A. 



Notum eft C efleaequalc«£f -f abd + abe + abf+abg+&c. 
G^abcdefg + abcdefb + abcdefi+bcdrfgb+tkc. Patet ul- 
terius 

i°. Quod in Produ&o CG unusquisquc Terminus ipfius CG' 
femel orietur* ut a x b'i x defg. Scd 

i°. Quivis Terminus ipfius B' H' Juta'- b''cdefgb^ poteft eflc Pro- 
ductum vcl cx abc « abdefgb, vcl cx abd * abcefgb , vel ex 
abe x abcdfgb, vcl ex abcdegb, vel cx * abcdcfb, 

vcl tandem cx abb* abcdefg\ itaque potcft eflc Produchim cx 
quovis Termino ipfius C qui ciim Radicibus , a b, contineat unam cx rc- 
liquis cjjfygj> t multiplicato pcr illum Terminum ipfius G, qui cum a b 
c.Ttcras quinquc Radices continct j id eft Produ&um illud a 1 b* c d e fg b 
tot dabitur vicibus , quot continet Radices pncter a , & b ; vcl in gc- 
ncrc totics quotics unitas datur in Diftercntia Dimcnfionum ipforurr» 
B & H. ideft m + i vicibus, quia m exprimit dinercntiam Dimen- 
fionum ipfomm C & Gj idcirco exprcrTione Valoris ipfius,C G, 
Coefficicns fecundi Termini , B' H' crit m + t. 

3°. Unusquisque Terminus, ipfius AT, ut a 1 bcdefgbi ,potc{l 
efleProdu&umcujusvis Partisipfius C,quac cum RadiCc a contineat 
c^uas quascunque erdiquis *,£,</,*,/,£,£,/', (quarum numerus xqualis 
cft Diflcrentue Dimenfionum ipforum A 8c I, id cft in gcnerc = m +4 ) 
multiplicatae cum illa partc ipfius G qux cum a reliquas Ccx radiccs 
contincti itaque a 1 bcdefgbi (vel quivis alius ipfius A'I' Tcrmi- 
nus ) tot dabitur vicibus , quot dari poflunt di verfa Produ&a ex bi- 
nis Quantitatibus , quarum Numerus eft m + 4 , id cft vicibus 

w+4 x 1 , vcl — — * ldco ad exprimendum Va- 

lorcm ipfius C G Cocfficiens tcrtii Tcrmini A' I' dcbct cfle 
m+i w+4 

4°. Unusquifquc Tcrminus ipfius 1 xK, ut abcdefgbik, poteft 
efle produftum cx quavis partc ipfius C, quae continct tres radiccs 
ipfius K, in illam partcm ipfius G, quac alias omncs continet radi- 
ccsi ideo 1 X K tot orietur vicibus in produ&o CG*, quot fieri po£ 
funt divcria producta cx tcrnis Quantitatibus, quarum nuroerus eft 

Oa 3 m+a 
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w + 5, id cft vicibus m + 6 * —^- x -~T*l idcoquc CoerTxcicns 

_ w + 4 

quarti Termini in Exprcffione Valoris ipfius CG, erit -^y— 
w + f w + 5 . • 



x x 



* 5 

In gencre, ad exprimendum Valorcm Produ&i duorum quonim- 

vis Coeftkientium , ut C & G. Si x exprimat "ordinern alicujus 

Tcrmini hujus Valoris, ut cx: gr; ipfius A'l', idcflr , fi x fit sequa- 

lis numcro Tcrminorum qui prAtcdunt A'l', ipfius A'1'Coerfi. 

. %te+m zx + m — i zx + w — z 
cicnscrit j — x £ * : tot fumcndo fra- 

fbioncs in hac Progrcflionc, quot danrur unitates in x. 

Cor. I. Si per hanc Propofitioncm qusratur QuaJratum alicujut 
Cocfficientis , ut E, erit m-o , Diffcrentia Dimcnfionum Coc/fi 
cicntium mhocCafu cvanefccnte, & habcbimusE*- = E'> E+iDT^ 
+ j x ; C G' + 4 > V \ < B'H' Scc. = E'*E' + iD'F'+6 C'G'+:o 
B'H' + 7o A'l' + ifz K: idcirco, fi (ut in Dcfinitione) E' x E, 
cxprimat fummam Produ&orum ex binis partibus quibufcunque 
ipfius E crit *E* = E' >. E' + i E' x E, , idcoque E' x E , = D' F 
+ $C'G' + io B'H' + 55A'l'+ii6K. 

Cor. 2. Scquitur cx hac Propofitionc, quod 
£* E / x £' +i T3/F' + 6C'G'+ioB'H' + 7oA'I' + if2K. 
DF = - - - DT+^CC+if B'H'+f6A'l' + 2ioK. 
CG- - - - - C'G'+ 6B'H'+28A'l'+i2oK. 
BH= B'H'+ 8A'1'+ 4f K. 
A , _ A'I'+ 10K. 

Cor :. Facile quoquc patet ex Corol. Praccedcnte, quod 
E' E' - E» — iDF + 2CG— zBH+ 2AI — zK. 
D'F'- -- DF — 4CG +, oBH— itfAl + 2 f K. 
C'G' = - - - - CG— 6BH+1: Al — foK, 

B'H' = - - . - BH — 8AI + 

A'l' = -* : - - - Al—icK. 

PRO- 
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PROPOSITIO VII. 

• * 

Sit 1 = n < -x — - — fumendo tot frattiones , 700/ Cc^- 

• ciens E /r.?^/ dimenjicnes , fff/ femper ■ — p * E* «7/'«j 

DF — C G + B H — A I + K , y? Radices jEquntionis funt omnes 

reales. 

Patet / c.vprimcrc numcrum Partium feu Tcrminorum qui dantur 

/— - ( 

in Cocflicicntc E ; Patet quoquc cx Prop. V. quod — - * E 1 fem- 

pcr majus eflc dcbct, quam fumma Ptx>duc1:onim, qus finnt multi- 
plicando binas Partes quaftunque ipliusE intcr fc, ideft majus quam 
E' x E, ; Sed i E' x E, = E J — E^*E'se( pcrT*cor. i . Corol. ultimi ) 

iDF — zCG + iBH — i AI + zK ; idcirco,cum^^xE l fem- 

/ — - 1 

pcr fit majus quam E' E , fcquitur quod -jy- x E* ctiam majuseft 

quam DF — CG + BH — AI + K, fi iEquationis Radiccs fint 
omnes rcalcs. 

Scbolium. Harc prima fuit gcncralis Propofitio , qusc fcqucndo 
Mcthodum mcam mihi occurrcbat. Cum enim primo obfcrvarcm, 
quoi, fi / exprimat numcrum quarumvis Quantitatum, Quadratum 

/—i 

illarum fummx du&um in — r- femper majus efict fumraa Produ- 

ctorum qua: fiunt multiplreandobinasquafcunqueexillis inter fe, & 

quod exceflus clfct aequalis fummar Qtudrarorum Dir&rcntiarum ha- 

rum Quantitatumdiville pcr i /, facile inde patcbat, quod fi in vEquatio- 

ncx»— - A*"-' + B*' — Cx" i + D.\*-i &c. = o, ubiBeft fumma 

Produ&orum quac oriuntur ex mukiplicationc binarum Radicum in- 

- * ' - l—i „; 
tcr fc, fi / cxprimat numcrum Radicurpin iEquationc, ~J7~xA* 

fcmper efie rmjus quam Bj atque hxc cft una pars Erop. V. 

Dem- 
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Dcindc comparavi fummam Produ&orum ex binis Partibus ipfiui 
B, cum Produ&o AC, illamque fummam invcni xqualem non ipfi 
AC, fcd AC — D* undc colkgi, quod fi / exprimat numerum 

Partium ipfius B, tunc^^ x B» fcmpcr efle majus quam 
AC-D.hsc quc facilc mc duxerunt ad hanc gencralcm Propoft. 
tioncm. 

propositio vnr. 

Exprimat r Dimenfiones Coefficientis C, 6? s DifirtKtiaM Dimenfi*- 
num Coefficientium CJ& G, fint B fef H Coefficientes adjactntes 
ipfis C 6? G , erd /<w/*r n-r-ixr" CC majus quam 
i+i x s~+i * B' H' , > ^W! Mquationis RadiceS fint guantaa- 
tts reales , todem figno affecla. 

Nam fumendo Dif&rcmias omnium harum Partium ipfms^C, 
quae habcnt omncs Radiccs communcs praeter unam , ut a b c , 
a b h * b i , &C. & multiplicando Quadrata harum DifFcren- 
tiarum per illas partes Coefficientis D, qux funt diffimilcs u- 
uique parti fumtx difierentix, ( requintur ut Coeffiaens D fit 
dimenfionum s ) , fumma omnium horum Quadratorum ita multi- 
plicatorum confiftet cx Tcrminis ipflus C G' pofitivc fumtis , 
& cx Tcrminis ipfius B'H' negative fumtis. M ultiphca ndo hoc mo - 
do abc-TThY +aJ7=aTiY+a~i>c -abk\> &c . + akcacb f 
+7b^^ci\>+Tbl=TTk\>Uc. +abc-bchr + abc~-bctr 
+ aTc — bck\ x &c. per dtfg Terminum ipfius D, qui eft diflirai- 
lis ommbus hifcc Partibus ipfius C, patebitquod a*Pc>defg da- 
bitur in fumma Produdfcoram vicibus r *n—r--s; hxc enim Pro- 
dufta poflunt etiam fic exprimr d efg ar b* * \ — + c — V + c = *T 
8CC. 4- d •fg*? *T==j? + b—i \~ +T = *\' **■ + 
x a _^l » + JZTTp + a — k I 1 &c. ubi Numerus difTerentiarum c — 
, J.^ , — *, &c. quarum Quadrata duaintur indefga^b*, mani- 
fcftc iqualis eft numero Radicum ^quauonis, qux non danrur^m 
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a % b x fdefg, vei in abcdefg, ideft, arqualis cxcefiui numcri Ra- 
dicum iEquationis , fupra dimenfioncs ipfius abcdefg, quieftTcr- 
minus ipfius G, idcft randcm sequalis »— r — s\ Sed colligendo in 
unam fummam omnia illa Produ&a , terminus n — r — s *a x b*c*de fg 
totics dabitur, quotics unitas datur in r; quia Termini, qui fubtra- 
huntur cxabc, poilunt ab illo dirTcrrc vcl per defc&um Radicis r, 
ut a b h , abi, a £ * , &c. , vel per defcclum Radicis b , ut a c b , a c /*, 
ack &c, vcl pcr dcfc&um Radicis a, mbch, bci,bck&c. ideft 

Tcrminus n — r — s * a*b x c*defg tot vicibus debct oriri , quot 
dantur dimcnfoncs m abc uno extcrminis ipfiusC, vcl quot dantur 
unitatcs in numero r, qui exprimit Dimcnfioncs ipfius C; ideoque 
Terminus <fPSd*fg dabitur in fumma di&orum Produftorum vi- 
cibus rx» — r — s. 

Pars ncgativa confiftet cx Terminis ipfius B'H' duplicatis, quo^ 
rum unusquisquc ut a' b x cdefgh tot oriri debet vicibus, quot dari 
poflunt Diflcrcntix c — </, * — e, c — /, c — £, d — e &c. in- 
tcr tcrminos c , d , e , /, £ &c. , quorum Numcrus cft a-qualis 

/ + r 

j+i;id cft,Terminus i </?/£/& daridebetvicibus j+i^ — — ; 

idcoque a x b x cdefgh % vcl quivis alius ipfius B'H' Tcrminus dari 
dcbet in Partc ncgativa vicibus 7+~i * J+l i cum autcm tota fum- 
ma fit Pofitiva,fcquitur quod n — r — s ^rCG' fempcr maju* 
cft quam s + i x s + i * B'H'. 

COR. i. Sit comparandum E'E' fumma Quadratorum Partium 
ipfius E, cum D'F' fumma Produ&orum cx Partibus fimilibus 
ipforum D & F; in hoc cafu s evanefcit, & n — r x rE'E' dcbet 
cflcmajusquamiD^.Sit» — rxr=fn r cntn—r— I *r— i — m— n+i; 
& n— * — i x r — z -m — i» + 4;&» — r—$xr— t—m—\n+% 
n — t — 4 x r — 4=w — 4»+i6", patet enim in genere , quod 

n — r — q K r — q—n — r x r # — qn+qq—m qn + qq. Tunc 

per hanc propofitioncm fupponendo j 
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mE'E'- tVr^J • ' 

m^T+~i x typ' — iz CC = L' 

m~^+4t * CC- 30 B'H' = 

«~^+p x B' H' — f6" A' T = / ' 

w+^w+Io"* AT — po K = t' 
Quantitatcs a\ *', c' , rf', fcmper dcbcnt cflc pofitivse, ubi o- 
mncs iEquationis Radiccs funt Quantitatcs rcalcs codcm figno affc- 
ftsci Cocfficientcs Partibus Ncgativis praefixi funt numeri x, n, 
30, f6, po, quaruin difRrcntix crefcunt per 8 in Progreflione A* 
rithmetica. 

CQR. z.Ponendo ut fupra n — r * r = w, ut ctiam «x«-»+i = «' J 
n/xffii — a»+4=ai", »i"xm — 3»+p = «"\ poteft demonftra- 
ri codem modo, quo haec Propofitio dcmonftrata fuit , quod fi fit 

»E'E'_ ilTF^ af 

n/'E'E' — x x iix joB^H' = 

«"' E' E' .iMt^ $o* f <S A' I' = a"" &c. 

Erunta', a", *'", a"", &c. fcmper Pofitiva, fi Radiccs ^Equatro- 
nis fint Rcales, five iifdcm fignis afficiantur fivc divcrfis: Cocffi- 
cicntcs Ncgativi fiunt duccndo cocfficicntcs z, tl, 30, f6 t pq, 
Cor. Prarccdentis in fc inviccm. 

PROPOSITIO. IX. 

Exprimant aSb',^, d', e', fcf m eafdem Qu antitates a c in C$- 

rollariis ultim* Propof t tionis t &eriimE* — m+n+i^DF 
= *' + tY+ic / +rd / +i4c / . 

* • 

Nam per Cor. 1. Prop. VI. 
E J = E' E'+ 1 V F'+ 6 C G'+ 10 B' H'+ 70 A'I' + ic 1 K , 

& per idem Cor. 
DF= - . iyF^+^CC+ij-B^H^+c^r+noKi 

Ergo 
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m—tn—i * iCC+m- j n-i * f B'H'+m-4*-4 * H A^* 
m — fn — j x 4 x K = (fubftitucndo fuc ceflive pro m E' E\ 

— 1 x D^F', « — x* + 4 - C'C, »-J»+9^ B^H', 
* — 4 «+ i<s x A'I', ipforum valores dcdu&i cxprinx) Corol.Pro- 
pofitionis Prscedentis) a'+4'+*/+f «*+ M*', ubi Cocfficientes 
Prxfixi ipfis *', r 7 , df, ✓ , funt Differenrix Cocfficicntium ipfo. 
rum E'E', I>F', CC, B'H, A'i' , & K in Valoribus ipfo- 
rum E* 6c DF defiimtis ex Corol. 1. Prop. VI. funtquc 1 — o, 
2 — x , 6 — 4, 10— if, 70 — j-6", & ifi — 110. 

COR. Cum fit w=»-rx r , ideoque w + » + 1 = » — r+ix r + 1 , 

fcquitur , quod-^ f x^Zl!_ x E^fcmper debctefle majus quam 

DF, Produ&um cx Cocfficicntibus adjaccntibus ipfiE; atquc indc 
deducunturfra&iones, quac in NEWTONI Rcgula fcribuntur fu- 
pra Terminos itquationis , 6t quse multiplicatae pcr Quadrata Ter- 
ininomm, quibus fupcrcminent, fcmpcr dcbcnt cfficerc Produaura 
majus Produdo cx Terminis adjacentibus ; fi Radices iEquationis 
fint realcs : Manifeftum enim eft, quod fra&io fcribcnda fupcr Tcr- 



minum Ex"- r divifionis ipfius ^^per — ^ — 
PROPOSITIO X. 

« 

Jisdtm Notis fervatis ac in PropoftionSkns pr*ce£entihts 9 
4 eodem modo invenietnr^ quod, ut 

wE* — m+n+ 1 xDFrrZ+y+ir^+f d^+l^tfit» 



m — n+ i x DF^w+^+4 x CG= - * / +5« / +9« v +i8f', 
m — in+ 4xCG— »+?ff+9 xBH= - - <'+f*'+ioe', 
m — $»+ p* BH— m++v+i6 x AI — - - - - d'+ Jt\ 
«/— ^fHbitfx AI — jn+fn+ifx K = 

Hacc Thcoremata fccilc deducuntur ex iis ,qux habcntur in Cor. t. 

Rr z ' Prop. 
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Prop. VI. & in Cor. i. Prop. VIII. & Coefficientes 
af, b\ c 1 ', funt DirTercntbc Cocfficicntiura tcrminorum Re- 

fpondentium in Valoribus ipforum E 1 , DF, CG, BH, AI, & 
K , in Corol. a. Prop. VI. 

COR. Inde Producfca duorum quorum vis Cocfficientium inter 
fepoflunt conferri,ut DF & AI, fi fumma Dimenfionum ipforum 
D & F fit a.*qualis fummae Dimenfionum ipforum A 8c I. SintDi- 
mcnfioncs ipforum A & F refpe&ive sequales ipfis j, & m, fitque 

f=J+T * s +t x — J+^- &c - tot rumcndo faclr.oncs , in ca- 
dcm Progreffione, quot dantur unitates in diffcrcntia Dimcnfionum 

.pforum D & A. S.t f = — x m+t » „ +; 8ce. , tot 
fumcndo fractioncs, quot fumtae fuerunt in Valore ipfius />. Erit 
fcmpcr— x D F majus quara A I fi omncs Radiccs iEquationis fint 

Quantitatcs Rcalcs, codcm figno affe&ar. Harc.Rcgula ctiamlocura 
habct, licct Radiccs divcrfis afficiantur fignis, fi modo Cocfficientes" 
D & F fint sequalcs. 

PROPOSITIO XI. 

Jisdtm pofitis ac in Propofttionibus Pr*cedcntibus y 
trit l. wE s -— w+ i xiDF+w + 4 x iCG — w+puBHi ^ 
+«+i6xiAI — w + ir * iK - - - - - - j " 

z. M — n+i xDF~w~»+-4^4CG + OT^"»+p x pBH7 _^ 

— m — w + i <5 * 1 6 A I.+ « — /j-+if * K - - y 
j. «— !»+ 4><CG--TO- -x« + px6BH+^2/»"+Td7 

x 10 AI— w — i/; + i5-x fo iC J =f/ ' 

4. »»-3 »+9* B H-m— 3 n+i6 8 Al + w-jn+ir x jrK_^. 
f. .- • - - w — 4»+i6xAI — w— 4»+i5- x ioK_e'. 
Haec Thcoremata facile deducuntur cx Cor. Prop. VI. Pri- 
mum clare patct hoc modo, af == »E'E' — 1 D^F' = (perdi&um 
CoroUarium) 
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«E 1 — iwDF + iwCG-iwBH + zwAI- zmKl 

— iDF+ 8CG-18BH + ^AI—j-oKJ^^^"" 

m+i x DF+w+4 * 1 CG ~~ m +<s * 1 BH+w+16 x 2 AI^/+ 2 f x 2 K. 
Rcliqua Thcoremata dcducuntur ex codem Corollario collato cum, 
Cor. i.Prop. VIIL 

PROPOSITIO XII. 

Jiidtm pofit is ac in Cor. 1. Prop. VIII. erit 
1. m E' — m+ 1 * xDF + m+ 4 x iCG-w+9 * 2 BH +~l~~+~~6 } , 

x iAI-» + i £ yi K S~ a ' 

z. ^ E^t^/ DF+^I^^^t^BH^i 

240X1AI— m'~ 600 *zK J 

5. w"E« -^/'DF+i^CG — Hx"+~~To x lBH— 

»7 / +-36qx8x iAI.— ffl^tfcT xj fxiK - - . - J- 
4. ^KE'~iD F+zCG- iBH+W^7 f oxi^ n 

2AI— 7i oo^28x2K 3 

Hxc Theorcmata fluunt ex Cor. 3. Prop. VI. Collato cum Co- 
rol. 2. Prop. VIII. Primura idcm cft ac primum in Propofitione 
Prxccdcnte: Secundum dcmonftratur fubftitucndo inwE^E'— 24 
C'G' = «"Valores ipforum E'E'& CG' cx Corol. Prop. VI. 
Tertium invenitur fubftituendo in m"E'E' — 710 B' H' = af" Va- 
lorcs ipforum E'E'&B'H'i atque fimili fubftitutionc continuari 
pofliint hjec Thcorcmata. 



rt . 



COROLLARIUM GENERALE. 



Ex hifce Propofitionibus, magna deducitur varictas Rcgularum, 
quibus inveoiri potcft, num ./Equatio aliqu.i habcat Radiccs imagi- 
narias,ncc ne ;Fundamcntum Rcgulx NEWTONIANj£ demon- 
ftratur Prop. IX. & ipfiui Corollariis ; Septima Propofitio oftendit, 

quod fi — * E l non fit majus quam DF-CG+ BH- AI+- K 

quxdam jEquationis Radiccs dcbcnt cfle imaginarix jatque hxcRe- 
gula aliquando dctcgct Radiccs imaginarias, qux pcr NEWTONI 

Rrj Re- 
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Rcgulam non appatent. Huc ufquc nulla Regula prxterhafcedua» 
pubhcata fucrat. Scd Rcgulst , quse cx Thcorematibus PropoGtic- 
num XI. & XII. dcducuntur utrique pncccdcnti funt pnefcrendx, 
quia qux Radices imaginarix poflunt cognofci Propofitionibus 
VII. & IX,hx(cmper patcbunt pcr Propofitioncs XI & XII , & fic- 
pc pcr has Propofitiones deteguntur Radiccs impoflibiles, qux non 
• apparcnt, fi ilvquationcs per Propofitiones VII. & IX. tantum cxa- 
mincntur. Utilitas, quam habent Regulx ex Prop. XI. deduc"bc, 
prxillis, qux ex prxcedentibus deducuntur, plane patebit, ficon- 
fidcrctur, quod pcr Prop. XI. habemus Valores Quantitatum d , 9 , 
£ % *'fcparatim, cum per Propofitioncs prxcedcnoes habcamus 
tantum valorcs quarundam fummarum carundcmQuantiutumcodcm 
figno unitarum. Jam facilepatet, quod fi hx Quantitatcs fcparatim 
fumtx invcniantur pofitivx, aggregatum quodcunque quarumvis il- 
larum quantitatum dcbct ctiam eflc pofitivum > Icd illud aggregatum 
potcft efle pbfitivura, licct quxdam ex hifirc Quantitatibus , a', b\ 
r 7 , <f, t' fint negativx : Unde fequitur fi Radices iEquationis 
afficiantur omnes codcm figno, nullaque ftpparcat pcr Prop. XI. Ra- 
dix impoflibiIis,nulIamquoquc apparere per Propofitioncs prxcedcr* 
tcs; quasdam vcro Radiccs imaginarias pcr XI. dctcgi poflc ubi 
nullx pcr propofitioncs qux hanc prxcedunt apparcnt. Si qux- 
dam iEquationis Radiccs fint pofitivx , & quxdam ncgativx, 
( quod facilc patcbit confiderando figna Tciminorum ) runc 
in multis Cafibus XII. Propofitio utilior crit ad dctcgcndas Radiccs 
imaginarias, quam quxvis cx prxcedcntibus. 

Rcgula, qux fequitur cx primo Theorematc Prop. XII. locum 
habct, fivc Radiccs iEquationis divcrfis afliciantur fignis , fivc co, 
dcm. Multiplicetur Numcrus , qui cxprimit , quot Tcrmini in 
jEquatione datum Tcrminum, ut Ea"^, prxccdunt, pcr Numc- 
rum Terminorum qui fcquuntur in cadcm iEquatione, dicaturquc 
Produftum illud m ; fintque + D, — C, +B, —A, + i Coef- 
ficientes Tcrminorum , qui prxcedunt ipfum fir«*>* , fintquc 
+ F, — G, + H, — I, + K, Cocfhcicntcs Terminorum fcqucntium , fi 

l m E* non fit majus quam m + i "DF — »»+4 * CG + m+y 

x BH~-m+ 16 * AI+w+Tf * K, ^Equario habcbit aliquasRa- 
diccs imaginarias , Coefficientes m + 1 » w+4 , *+$,8cc. oriuntur 

«1- 
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addcndo ipfi m Quadrata numcroium 1, l, 3, 4, &c, qui qcno- 
taht diftamias Cocfficientium , a Coefficiente E. Secundum Thco- 
rcma Prop. XII. oftendit , quod fi \ m' E l non fit majus quam 
th' D F- a?Pu * CG + x BH-« > --24o><AI+>» / -6o3xK 
iEquatio habcbit aliquas Radiccs imaginarias. Excrapli Gratia 

Si quatuor Radiccs iEquationisQuadrato quadraticx,ut.v* — Ax* 
+ B* 1 — Cx + D=o fint Quantitatcs Rcalcs, dcduci potcft cxqua- 
vis Propofitionum V, VII, IX, & XI, quod \ A' dcbct eflc aia- 
jus quam B, & \ C* majus quam BD. Prop. VII ulterius oftcndit, 
quod i B 1 dcbct efic majus quam AC — Djnona dcmonftrat,quod 
; B 1 dcbet exccdcre AC ; fcd Regula noftra, dcdu&a cx Prop. XI. 
oftendit quodiB 1 debct cxccdere f A C — 8 D , cum cxccflus fit 
l a', & Rcgula dcdu&a cx fccundo Thcorcmate Prop. XII. oftcn- 
dit, quod B 1 debct fcmpcr efie majus quam 2AC+4D, cum ex- 
ccflus fit \a". Patct cx plurimis praccedentibus Propofitionibus , 
quod fi Radiccs iEquationis habeam omnes idcm fignum AC dcbct 
cilc majus quam 16 D: fint dicti exceflus f B s — 1 2 A C + 1 2 D =/>, 
4B 1 — pAC=f,AC — 16 D=/.patet,quod a' ^=^h % — 10 AC 

+ I6"D) ~ q — S = * * 2/>— -J, & quod a" = q + S = \ v lp+$S. 
Ponamus nunc, 

1 . Qyod s cft pofitivum , & pattbit , quod fi fit vcl p , vel q nc- 
gativum a* dcbet ctiam efle negativum; pcr conlequens ubi VII. vel 
IX. Propofitio oftcndit Radices aliquas cfle imaginarias, Prop. XI. 
casdem quoque dctegit; fcd quia af (= q — ; = ;x^ — s). poteft 
inveniri ncgativum, ubi taraen p & q cft utruraque pofitivum, <c- 
quitur, quod Regula, ex Prop. Xl..dedu&a, pofliimus in data;E- 
quatione detegcrc Radices imaginarias , qux pcrPropofitioncs pracce- 
denteanon apparcnt; fic fi pcr NEWTONI Regulam , vel per 
Prop. VII. examincmus hanc jEquationcm,.vt— 6 **+ 10 x % — y *+i-a, 
milla apparebit radix imaginaria ; fed cum 2B 1 — f AC + 8D 
( = \ a') = zoo — 210 + 8 = — 2 fit in hac iEquatione nega- 
tivum , patet duas hic dari Radiccs imaginarias. Ponamus 

a. Quod s fit negativum, & quod pateat ex fignis iEquationis a- 
U^uasRadiccscflc pofitivas, ahquas negativas; in hoc cafu, utfcia- 

mus 
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mus an .flLquatio habeat Radiccs imaginarias, utiliflima cft Regula r 
quam deduximus cx t Thcor. Prop. XII; fcilicct , quod, fi B l non 
fit majus quam i AC + 4D, quaedam iEquaoonis Radices dcbent 
cfle imaginaria: ; cum cnim exceflus ipfius B 1 fupra 1 AC ■+- 4 D 

= \ *" = \ x f+S— U y ip+^! , atquc $ fit ncgativym, mani- 
fcftum eft, quod fi q vcl /> fit ncgativum \ a" dcbet eflc ncgativum ; 
potcft ctiam \ a" cflc negativum , licct utrumque p & 7 fit pofiti- 
vum: Harc itaquc Regula fempcr detegct, quasdam dari Radiccs 
imaginarias, fi quxdam dctcgantur per Prop. VII. vel IX.; & fcpe 
ubi pcr hafce Propof. nullae talcs dctcguntur Radices, qu cdam ta- 
mcn dctcguntur per dictam Regulam. E\em.gr. Si cxaminctur haec 
iEquatio x* + fx* + 6x* — x ; — 11 = 0 nullx dctcgcntur Radi- 
ccs imaginarix pcr Prop. VII. vel IX, & licct AC — 16 D ( — ;) 
fit ncgativum , non tamcn indc fequitur dari in iEquatione Radices 
impofTibilcs,quia patet cx fignis Tcrminorum Radices hujus ^Equa- 
tionis divcrfis affici fignis;fcd quia B»-r AC+4 D ( = ^6+ 1 o - 48 - — i) 
eft ncgativum, patct pcr noftram Regulam hanc iEquationcm habcrc 
aliquas Radices iniaginarias. 

Poflcm oftcndere pneterea , quomodo ope Rcgularum cx Propo- 
fitionibus XI. & XII. dcductarum dctcgi poflit, num iEquatio ha- 
bcat plus quam duas radiccs impoflibilcs , & in gcnere, quomodo 
hifcc Rcgulis dcterminctur numcrus Radicum inpoflibilium ; fcd ut 
hoc uri&c dcmonftrctur, longa nimis cxplicatione , & quibmdam 
Lcmmatibus indigcrem : hoc tantum obicrvandum , quod haepropoG- 
tioncs XI. 2c XII. utiliflimx- invenicntur intcr omnes, quas in hunc 

ufiim cxplicavijEx . gr. fi iEquatio hxc x'-4/i *J+tf <»* x a — 4 a b* x+b 4 —o 

+ — • -H - + 
cxaminctur pcr Rcgulam NEWTONI, invcnictur habcre quatuor 
Radiccs impoflibilcs, fi a fit majus quam b; licct cnim Quadratura 
fccundi Tcnnini du&um in fra&ioncm \ fit aequale Produ&o ex>pri- 
mo & tcrtio Tcrmino, in hoc cafu tamcn fignum — poiv ndura cft 
fub fccundum Tcrminum. Idem diccndum dc quarti Terroini Qua- 
drato. 

Regula dcduaa cx Prop. VII. oftendit quatuor dari Radiccs ima- 
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gimrias, fi * fit majus quam vcl fi i 1 fit majus qmm Te**. Scd 
Rcgttla deduc"ba cx Prop. XI. oftcndit quatuor Radiccs cfic fcmper 
knaginarias. ubi a cft majus quam vcl h x majus qunm o^jundc 
patet Rcgulx hujus cxccllcntta prac duabus hilcc aliis. Tam mut- 
ta dixt dc iEcjuarionibus Quadrato-qtiadnuicisjiitobrcrv^tioncs^quac 
in iEquationcs pIuriumDimeiifionum ficri poiluut,iis tclinqucrcco- 
gar, qui hoc iibi pcnfura inponcrc volcnt. 

Dum prxccdcntcs Propofitiones invclHgarcm, fiipputationcs tam 
rntricatns mihi fuit incundum , ut (xpc conatus hicrim f.iciliorcmdc- 
tcgcrc Mcthodum hanc trasfcandi Matcriam. Hxc,qux fcquiturmul- 
tum mihi profuit, ncc tibi fortc injucunda vidcbitur; pcr hanc mx~ 
*ima quxdam invdligo facillima via, qux vul^ari Mcthodo non 
ita commodc poflcnt demonftrari. 

Lemma V. Data linca AB in duas pnrtcs ad libitum fixca ut in 

P, dico Rcchmgulum cx Partibus A B 

AP & PB for«. maximum, f* hnr * 
partcs fint xqualcs. Patct cx Elemenris EreliJis. 

Lcmm.% VI. Si linca AB dividatur in Partcs quotcunquc AC, 
CD, DE, EB, Productum cx omnibus hifcc partibus crit maxi- 
mum, ubi hx Partcs funt xqualcs intcr le. 

Sitcnim punctum D ubi placcat, manitlrtum cfl:, quoj fi DB 
fccetur in duas Partcs xqualcs in E, Produ&um AC * CD * DE 

x EB majus crit, quam AC 

* C D < D <? x * B , quia pcr A C D E t B 
Lemma pncccdcns DE * EB 

m jus cit quam D e * e B ; candcm ob rationem A D & C E debcnt 
xqualitcr fccari in C & D , pcr confcqticns ncccflc cfl ut omncs 
P.uccsAC, CD, DE, EB fint omncs xquate, ut produc~tumcx 
iis omnibus fit maximum. 

Lemma VII. Summa produccorum , qux ficri poflunt ex binis 
Partibus ipfius AB cft maxima , ubi hx Partes funt xqualcs. Sum- 
ma honun Produttorum cft AC CB, + CD * DB + DE < EB: 
Jam ut DE x KBfit maximum D B dcbct xqualitcr fccari in E per 
Lcm. V. candcm ob caufun A D & C E dcbent arqualitcr fccari in 

Si C 
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C & D, idcil omncs Partes AC, CD, DE, EB dcbent eflc *- 
quales, ut fumma omnium horum Productorum lit maxims. 

Lemma VIII. Summa Productorum cx ti rnis Partibus lincac A B 
rfk maxima , ubi omncs partcs funt xquales - y hxc fumma dt 
A C > C D DE + EB X AC x C D +A^DETCD^D£ ; 
fitpunctum E datum, raanifdtum eft , quod AE dcbct xqualiter 
iccari in C & D ut AC ' CD < DE fit maximum pcr Lcm.VI. 8c 
ut A C C D + A C r D E + C D < D E fit maximum pcr Lcm. 
VII. Undc fequitur, quoi omncs hx Paitcs AC, CD,DE,EB 
dcbent efle xquales, ut fumma ProJuctorura ex tcrnis illis fit maxi- 
ma. 

Letuma IX. Manifcftum cft hanc ratiocinandi Mcthodum cflc gc- 
ncralcm, quod ii iumma quarumvis Quantttatum ikdata, fum- 
ma omnium Produftorum, qux ficri poilimt multiplicando datum 
illarum numcrum intcr Cc , dcbct efTe maxima , ubi hx Quantitatcs 
funtxqualcs; fcd iumma Quadratorum , Cuborum,, vcl in gcncrc^ 
fmgularum harum Quantitatum ad quamvis potentiam clcvatarum^ 
cit mmima ubi hx Quantitates funt xqualcs. 

T H E O R E M A. 

Fonamus x" — A x 0 "' + Bx n 1 — C x" » + D x n 4 — E x n i + &c =oefe 

j£qu*tioitem cujus omnts R;di;e> nonfunt aptales, cxprimat r Di- 

menftonem aUcujus Cotfficicntiijii ipfu. Dfitque \-n \ ~— * ^ * — - 

* 3 4 

£5 V . fumcndo faclores , j 00/ </.i/s/«r unitates in r. rri/ y?m^r 

— ■< A r majus quam D , fi Radices Mauationis Jint ^uantitates 
Reahs , ccdtm fgno ajfccJ.*. 

Hoc potefl dcmonftrari pcr Prop. prxccdcntes ; fcd ut demon- 
flrcnnis pcr poilrcma Lemnuta , fumamus ^iquationcm ,cujusomnes 
Radices iint xqualc$,il!arumquc Radtcura fumma = A fummxRa- 

dicum jEquationis propofitac, iEquatio aflumta crit * — = 0 , 
, „ . «-1 A a if— 1 0—2 A^ 
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& fi r expiimat dimcnfioncm Cocfficicntcs alicujus Termini hujus 
itquationis ( idcft numcrum Tcrminorum , qui illum Cocfficicn- 

tcm prxccdunt) manifcftum cft quod ipfc Tcrminus crlt /* — 

'H r 

x * fcd pcr fuppofitioncm D* cft Tcrminus corrc- 

fpondcns in ifcquationc Propofira, & D dcbct cflb fumma omnium 
Produ&orum , qux rlcri polliint multiplicando tot Radiccs ^Equa- 

tionis mtcr fi, quot dantur unitatcs in r. &— dcbct eflc fumma 

fimilium Produ&orum , cx Radidbus iEquationis suTumtae, qux 
ulama fumma miximaeft, pcr Lcm: prxccdcns , quia iEqiutio- 
nis aflumtx radiccs funt omncs xquales, carumquc fumma xquali> 
fummx Radicum iEquationis propofitx, & fumma cjusmodi Pro- 
duclorum eft maxima, ubi quantitatcs funt xquales inter fc. 

Sequendo candcm Mcthodum potcft dcmonftrari , quod 



x / (empcr majus cfle dcbct quam Cocfficicns tcrmini in iE- 
quatione, cujus Radiccs funt Quantitatcs rcalcs , codem figno affe- 
jtx , du mmodo r fit numcrus major quam i. Eodcm modo 

E5j 



n <» - i x„- 2 j x 7 «fcbct cflc majus dicto Cocfficcntc, fir fit Nu- 

mcrus major quam 3. Hxc Thcorcmata facilc poflunt conti- 
nuan. 

Tcrtia Methodus, de qua initio hujus cpiftojx mcntionem fcci, 
dcducitur cx confidcrationc Limitum Radicum yEquationis , & li- 
cct, quod ad hos Limitcs adtinct , jam ab aliis auctonbus fucrit 
exphcatum, quia tamcn illod diverfa via demonftro , atquc huic 
k matcrix applico, brcviter hujus Methodi dabo rationcm. 

Lem. X . Si transformetur iKquatio Quadrato-quadratica .^-Ax ; 
+ B.v s — C.v-f-D = o , in aliam qux habcat omncs fuas Radiccs 
rcfpc&ivc minorcs valoribus ipfius *, data Quantitate e, poncnda 
y-x-e,yc\ y+e=x, jEquatio Transformau , inverfo Tcrmino- 
TBnj ordinc , hanc induct formam. 
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e % + 4 e'y + 6 t*f + 40* + jr*=tf 

— — ;jA«*jf — 5 Af/ — A 
+ B* 1 + iBiy + B 7* 

— Ce - C j 
+ D 

Ubi manifcftum cft 

i °. Quod primus Tcrminus — A c J + B c ; - C f 4- D , cft Quanti» 
tas , qua; oritur fubilituendo e pro x in jEquationc propofita ,. 
«l-AxJ+B-* 9 *— C.v + D. 

2.*. Quod Cocfficicns fecundi Tcrmina 4?" — ;A' 2 +iB<r— - 
C cft Quantitas, qux oritur multiplicando unamquamquc partem 
primae e* — A* J + B<? S — Cr+D pcr inJiccm ipfms e inilla partc, 
Zc dividcndo Prodtictum pcr<». 

5 0 . Coefficiens tcnii Tcrmini <5r — ; Ar + B oriturcx prxccdcn- 
tc, 4f J — j A^ + iBi? — C multiplicando uiiamquamqiic pancni 
per indiccm ipfiusf, &: dividcndo proJuctum pa- zc. 

4. Cocfficicns quarti Tcrmini oritur codcm modo cx prxccdcntc, 
ubi Pfodu&um dividcndum cft per $<\ Et in gcncrc Cocfficiens 
cujusvis Tcrmini dcduci potcll cx Cocfficicnte Tcrnr.ni prxccdcntis, 
multiplicando unamquamquc partcm pcr indiccm ipfiusf, & divi- 
dcndo Produclum pcr r, & pcr mJiccm ipfius y in Tcrmino , quf 
quaeritur. 

Lemma XI. fi quxvis .Fquatio transformctur codcm moio , ut 
x H — A + B *-* — C.v- * + Scc. - 0 , fupponcndo .y = * — * , vct v 
x - e+y, &_pcr < confcqucns *" -<j + >• * fc Aa" 1 =Ax7+}l r V 
Bx"- l =Bf+j | " 1 &c. ^quatio traifcformata , invcrfo Tcrmino- 
rum ordinc hanc inJuct formam» 

t* + n >- C'y +■ n * ■ e * 1 y &c. 



— At» 1 — »-1 « A*" »ji — » — 1 x - — 2 A?« > &c 
+ Be' 1 + a^x <Bt-i> + n^z x n SZl b«m } - &C. 



2. 




&C. &<* &C 
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Ubi patct 

i°. Quod Primus Tcrminus <" — A t^^ + Bc" 1 — Cc^&c. cft 
Quantitns , qu-c oritur fubflintcndo e loco ipuus * in i£qttationc 
A**« +B.t" l -CA'> Scc. 

i". Q tiod Cocfllcicns fecundi Tcrmini ne Hl — n — l A«*' 
+ w — i B r"-; — » — 5 C e*« Scc. dcducitur cx prxccdentc , muki- 
plicando quasvis cjus partcs pcr indrccm ipfius t in illa partc, Sc dr- 
vidcndo producrum perr, 

3°. Quo J Coefiicicns tcrtii Tcrmini deducitur ex CocfKcicnte fc- 
ctindi, nmltiplirando codcm modo quamvis cjus partcm pcr indiccm 
ipiius e in illa pnrtc , & dividendo per te. In gcnere, Cocflicicrts 
cujusvis Tcrmini , ut /, dcducirar cx Cocfficicntc Tcrmini 
prxccdcntis, vidclicct multiplicando quamvis partcm hu- 

ju> Cocftkicntis, pcr indiccm ipfius e in illa partc , ct dividencio 
produchim pcr re , id cft pcr *^u£h*m in indiccm ipfius y. 

Lrnma XII. Si fubftituanmr pcr viccs dtix quxiibct QuantiratcS 
K & L loco ipfius x in iEquatione x* — A** + B* s — C.v + D — o t 
& Quantitates, quse cx hifcc fubftitutionibus oriuntur fint aflcclx 
divcrfis fignis , crunt KScL limites unius vcl plurium Radicum 
rcalium ^Equationis propofire ; ideft una harum Quantitatum dc- 
bct cflc major altcra minor , quam una aut plurcs Radiccs rcaks 

hujus ^ quationis. 

Si cnim fuppoms 4, b, c& d cflc Radiccs fiujus iEquationis, pa- 
tet , cx /Equationum Gcncfi , quod «r* — A*> + B**— Cx + U— 

x — a x x~b x x — c x x—d j idcoquc fi fubftituamr K & L 

pro x, in x — a * *— * * x — c x'x—d> productum fit in uno 
cafu poftivum, & in 3ltcro negativum , fcquitur quod unuscx di» 
ftis faclonbus, fi K pro x fubftituatur dcbct habcrc fignum divcr- 
fum ab co, quod habct , fi L pro x ftibltituatur ponamus illum 
frctorcm cflc * — cum K — b, & L — b fint Quantitatcs, qua- 
rutn una cft pofitiva, & altcra nrgativa, lequitur quod b una c Ra- 
tlicibus quationis dcbct eflc minor quam una, & major quamal- 
tcra harura Quantitatum K & L. ldcft K Sc L crunt Iimitci hujus 
RaUicb. 

Ss j Dia> 
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Dico porro, quod Radix cujus K & L funt Limitcs debcteflc 
Radix rcalis propofit* iEquationis. Produfti cnim cx faaoribus, 
qui Radiccs impoflibilcs contincnt in ^quatione nunquam potcft 
fignum mutari , qua:vis Qtiantitas Rcalis fubftituatur pro x , quia 
numcrus ejusmodi Radicum femper cft par j & Produ&um c duabus 
talibus Rr.dicibus , ut ~x ~— m — 7^> x * -»+ V '~^» J cft 
x-~ rn + »* , quod fcmpcr cft pofitivum , Quxcunque Quantitas 
pro x fubftituatur, dum »* manct pofitivum , id cft, dum hx dux 
Radiccs mancnt impoflibiles. 

Lemma XIII. Si fubftituantur K&L pcr viccs pro x in jEquatio- 
n c *" — A*" ' + Bx*-* &c, fk quantitatcs, qux inde oriuntur, di- 
vcrfis afficiantur fignis , crunt K & L limitcs unius vel plurium 
Radicum jEquationia propofitx: hoc Lcmma eodcm modoac prar- 
ccdcns potcft demonftrari. 

Tbcorcma I. Si a , b , c , d fint R«dices iftquationis — A ** + B 
** — Cx + D = <? , crunt ha: Limitcs ./£quationis 4*» — jA* 1 
+iB.v-C-«. 

Ponamus a cflc mintmam e Radicibus jEquationis Quadrato-qua- 
draticac *< — A*3 + B* s — Cx + D-j. * fccundam, f tcrtiam, 
quartam crunt valorcs ipfius y in VEquatione Lcmmatis X a — e , 

* — e, f — </ — e; dcindc fubftitucndo fucctfltve 4, £, r, 
pro * in di&a jEquationc ipfius y , unus c valoribus htijus cvaneicei 
in una quaquc fubftirutionc i Sc pvimoTcrmino ^Equationis ipfius y, 
vidclicct e* — A * J + B r — C <r + D , evancfccntc , iEquatio rcducc- 
tur ad Cubicam hujus formx, 4«* 

4* J + 6e x y + + ey l + y* sr #. 
j—3Ae* ^Af j — Aj a 

* iBr + B 
— • C 

Pcr confcquens 4^— j Ar + iB?- C dcbct cflc Produ- 
^um cx rcliquis tribus Radicibus ipfius y , mutato figno ; 

id cft hoc produ&um dcbet cfle ^Equalc — b^~* 

xc — a*d — a , q uando e fupponitur jflLquale a j dtbet cffe 

— «— * x </ — b , quando rsj j dcbct efic — * — -j 
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x j, — c x d — c quando e = c ; tandem dcbct cfle ~~a- — d'< b- — d 

x c — d quando e = d. Jam patct , quod hxc produch b — a x f — * 

•b — d *c — d , dcbent affici refpcetivc fignis + , — , -f, — *, 
cum primum fit proJuchim cx tribus Quantitatibus pofitivis 3, . fc- 
rundum, cx una ncgntiva & duabus pofitivis \ tcrtium cx duabus 
ncgr.tivis & una poiitiva i quartum ex tribus ncgn:ivi:>: ideo, cum 
fubilitucndo a> k, c,d, pcr viccs pro e in Qiwntitatc^f* — $Ae z 
+ iBt* — C , hxc Quantitas altcrnatim fiat politiva £c ncgativa , 
ftquitur cx ultimo Lcmmatc , a, r, d cflc Limitcs v-Equationis 
4 r ! — ^ A f 1 + z B <? — C = <?, vcl +v J 5 A * s + iB.v — C— 0. 

COR. Scquiturcx hoc Thcorcmatc , quod fi a\ V , fint Ra- 
diccs ^Lquationis + r — ^AS+iBe — C = o, dcbenc cxJcm cfic 
limircs intcr <?, b y c y Radiccs ./F.quationis Qundrato-quadraticx 
x* — A.v J + B* s — C a +D~£;fi enim tx, b y c, d fintLimitcs Ra- 
dicum a', </, /, dcbcnt rcciproce hx efic Limitcs intcr a, b, 
c f & 

Tbeorema II. Multipliccntur Tcrmini iEquationis cujusvis Qua- 
drato-quadraticx , ut — Aa^ + B-v 1 — C.v + D = 0, pcr Arith- 
mcticam fciicm Quantitatum /+4W, /+j«,/+i«, / + w, /, C- 
runt Radiecs /Equrtior.is propofitx limites Radicutn ^Equntionis , 
qnx cx dicla multiplicationc oritur, idcft hujus /Equationis 

— /a.v> + /B* 1 — lCx + ID = o. 
+ 4«.r 1 — 5>»A.v' + iwB.v 5 — wCv 
ponamus cnim, quod fubftitucndo d y Radiccs ,3iqualio- 

nis datx *1 — Ax^ + B.v 1 — Cat + D -0 fucceilive pro x in 4*' 

— 5 A** + i B v — C , Qtiantitatcs qux indc oriuntur fint . — R , 
+ S, — T, + 7. y fi exdcm fubftituantur in iEquatioftc 

l# — /a*>' + /Ba 1 ~ /C* + lD = o, 
+4W* 1 — j;.';Ax } + imBx x — wC* 
cuna evanefcat , in qtiavis fubftitutionc / x* — /Ax ? + /B x 1 — /C 
x+/D patet cvidentcr , quod rcliquum evadet fucccflive xqual<* 

— mTLx t +mSx, — mT x y +mXx; ubi,cum figna harum Quar>- 
titatum fint altcrnatim Ncgativa 8c pofitiva, patct a, b y c y d cfle 
lim«csultimx iEquationis, pcr Lem. XII. COR. 
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COR. Hin<fcquitur a,b,c, Sc d cflc limitcs jfcquationis Cubi-' 
cx Ax J — iBx+jCx- $D=o. & converfim Radices huius 
Cubicx cflb limitcs Radicum iEquationis Quadrato-quadratica: 

A x J + B x 1 — C x -+ D = 0 i nam multiplicando hanc Quadrato- 

quadraticam iEquationcm pcr Progrcflioncm Arithmeticam ,0,-1, 
2 ^ , . 4 , ontur hxc Cubica A*' — iB* : - $Cx 

<Thtortma\\\. In gcnere,Radiccs ifcquationis A*"+B*«-* 
-Cx-' + &c. ^, funt Limitcs Radicum jtquationis 
— n^~i x Ax^ + j^ * » Scc=o, vcl cujusvisjEquationis, 
qux dcdudtur ex prima, multiplicandojpfius Tcrminos pcr quam- 
vis Arithmeticam Progrcflionem , ut / + </,/ + / + } d \**j* 
& convcrfim Radiccs hujus novx jEauationis crunt Limites Radi- 
cum jEquationis Propofitx , . • 
x n — Ax-' + Bx" 1 — Scc. — o. 

Huius Thcorcmatis demonftratio dcducitur cx Lcmmatibus Xf. 
& XHl,codcm modo,quo prxccdcntia Thcorcmata dcdu&a fucrcc.c 
Lcmmatibus X,&XU.atquc perhasc Thcorcmata facilc pcrvcnitur 
ad ca qux fupcr hac matcria tra&antur ab Algcbnucis fcnptonbus. 

rbtoum* IV. JEquatio x,-Ax- + Bx- • — C*- » + 8c =#. 
tot habcbit Radiccs i maginar ias , quot dantur m ifcquationc 

nx n . x A-» + n — i x Bx -> 5cc. = *, vcl in iEqua- 

tione Ax" — iB*-»+jC#r*«— &c.=«. 

* Ponas aliquam Radiccm jEquationis «x- 1 — » — i A*«* + 
g : "B^-i^v =o , ut />, ficri imaginariam i dux Radiccs JE- 
quationis x" — Ax-' B*"' 2 £cc. =o, qux hujus p funt limitcs, non 
poflunt ambx cifc Quantitatcs rcalcs ; patct enim cx dcmonflratione 
Thcorcmatis i , fi hx RaJiccs fint Qu antitat cs rcalcs,& fubftituan- 
rur pro x in n *-« — 7=Tx Ax" + »—i * Bx";» ficc, Quan- 
titatcs, qux indc orientur contrariis dcbcrc affici fignis, & percon- 
fcqucns Radix />, cujus illx funt Limites debct cflc Radix rcalis , 
contra fuppofitionem ; idem locum liabct, fi agatur dc yEquatione 

iBx"*+ ^Cx"-» — fccc. = o, candcm ob Rationcm. 

COR. i • iEquatio Quadrato-quadratica ,x4 — A x* + B x 1 — Cx 

+ D = a 
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+ D—o ciuas h.ibcbit Radices imaginarias, fi dux dcntur talcs in 
ALquatione 4 .v J — ^ Ax'-+tBx — C-o- t vcl in ifquationc Av } 
— 2 B \ * +- 3 C a — ^D—o. ScJ J u x Radiccs jEquat ionis 4 * 1 
— — $ A.v : + iBx — C = <?, funt imaginarix, fi fint inmginarix am- 
bx RaJiccs /Equationis QuaJraticx f>A & — ; Aa-+B 0, vel ^E- 
quatioms jA* a — ^B-v + ^C -<?, quia RaJiccs harum yEquatio- 
num QuaJraticarum funt limitcs illius Cubicx /Equationis , pcr 
Thcor. iii; EanJcm ob caufun dux- RaJices /Equationis A.v* — 
:B.v 1 + 3C* — 4D — 0 crunt imaginarix fi fint impoflibilcs Radi- 
ccs Quadraticx } A\ x — 4BA-+3C-0 , vcl hujus B.v 1 — $Cx 
+ 6D-5. IJco dux ex Radicibus yEqiutionis x* — Axi+ B* 1 — 
C* + D = i) crunt imnginarix, quando Radiccs harum Quadratica- 
rum 6* 1 — ;Ax+B=«, $ Aa 2 — ^\ix+^C-o , B.v 1 — jC 
X + 6D — 0 cvadunt impoilibilcs, id cft, pcr Prop. I. quando A* 
minus eft quam B, vcl J B*, minus quam AC, vel l C 1 minus 
quam BD. 

COR. II. Proccdcndo codcm modo ex quavis iEquationc , ut 
x H — Aa-' + Ba- 1 — C.\ »-» &c. — 0, tot poflunt dcduci iEqua- 
tioncs Quadraticx, quot dantur Tcrmini in jfcquationc propofita, 
primo & ultimo cxccptis : & omnium harum iEquationum Qua- 
draticarum Radiccs dcbcnt efle realcs, fi propofita nullas habcat ima- 
ginarias: Quadraticadcdu&acx tribus primis Tcrminis,*" — Ax"-* 
+ B A"t, h a bebit h anc formam , n * n — I * » — *■* " — 3 &c- 
>x*-n — 1 x n — 1 >■ n — } * « — 4 &c. x A.v + »-i '«-5 
x 0 — 4 x * — c &c. x B, continuando fcricm fa&orum doncc tot 
dantur , quot dantur unitatcs in n — 1 : dcindc diviJcnJo ^Equa- 
tioncm pcr factorcs n — 1 , « — % , &c. qui in quovis Cocrfi- 
cicntc apparcnt , iEquatio cvndct ejusmodi, »x n — 1 x* 1 — n — 1 
*iAa:-+i*ixB — o; Cujus Radiccs crunt ima&inarix , per 

Prop. I , quando n * n — 1 * 2. ■ 4 B majus cft quam n — 1 1 x 4 A% 
vel quando B majus cft quam * A ; ; ita ut propofita iEquatio 

debcat Iv.ibcrc al iquas Radices imaginarias, fi fit B majus quam A*, 

ut demonftratyqn fait alio motlo in Prop. V 1 ». 

T t Qua- 
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Quadratica jfcquatio codcni modo deducla cx tribus primis Tef 
rmnis JEquatfonis A*- 1 — iB^' 4- ^ Cx"' & = o, h anc induct 
formam «-t x n~ * ;7--^ gcc. - A* 1 — »-— *■ * «—5 x » — 4 
&C. x iBx + » — 3 ' « — 4 x » — f &c MC = fl> Qu*, divi- 
dcndo pcr fa&orcs commu ncs ai ivis Tcrmino , rcduatur ad hanc 
„ 1 x 7-1 2. x A* 9 — » — 1 * 4B x + 6 C -0 , cujus Radi- 

ccs crunt imigimrix, quando < *^r t * B 1 minus cft quam AC } 
idcoquc in hoc cafu, quxdam e RaUiubus jEqu.uionis Propofit.u 
crunt ctiam imntynarue. 

COR. 111. In Gcncrc fint D*"'*' — Ex"' + Fx»-' utcunquc 
trcs Tcrmini ^quationis a» — A.v - + Bx" : £cc == « , fc mutuo 
fcqucntes i multipliccntur hujus iEquationis Tcrmini primo pcr. 
Progrcflloncm », « — 1 , ;; — z &c. Dcinde pcr /; 1 , » * t 
' w — 3 &c , tum per » — 2 , » 2, , « — 4 ikc , doncc multiplicave- 
ris pcr tot Progrcflioncs , quot dantur unitatcs in n — r — 1 i Porro 
Tcrmini, qui cx primis multiplicationibus oriuntur, multipliccntur 
totics pcr Progremoncm o, 1, 2,2, &c, quotics unitasdatur inr — 1 
Sc pcrvenictur tandem ad Quadraticam yEquationcni_hujus formx 
«^7+1 *n-r * n-r-i ■< n-r-i &c. * r-i x 7^1 • r-J * r-4 x Scc. x I>** 
- r-r y - ^7^T x «->-2 . • /w^Scc.x r , 7T7 • r-i x 7-1 S<c. * E* + 
»-r- 1 x w-r-i x »-r- ; * w-r-4 &o • r+ 1 >rx,-i Scc. >'• F ~ 0. 
&C dividcndo pcr factorcs — r — 1 , v ~ r— 2. Scc. & r — I , r — z 
&c. qui in quovis Cocrllcicr.tc duntui , ^quatio ad hanc formam 
rcducctur , n — r +"1 x n^-T *Z*l x D.v 5 — « — r*i*r *lE* 
+ z x 1 ■' r+ 1 >; rF — c, cujus Radiccs crunt imaginarix (per 

r; r r 

Prop. I.) quando . — •/ — * E* minus cft quam DF. 

Undc patct fi quivi^ Tcrminus hujus fcrici Fra&ionum 
» „ — 1 v — i » — 3 . r+i » — r »- > • i> 

~' ~T~' ~~T ? r+i' r+i 

&c. dividatur pcr Tcrminum proxime anteccdcntcm , & quo- 
ticntcs ponantur fupcr Ttrminos jEquationis x" — A.v" 1 + B-*"** 
C^^^&c. - inapicndo a licimclo Tcrraino , fi hoc i>cra- 

cloj 
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eto, Quadratum cujusvis Tcrmini du&mn in Fraclionem fupere- 
mincntem inveniatur minus quam Produclum cx Tcnninis adjaccn- 
tibus, quasdam hujus iEquationis Radiccs efie imaginarias. 

Plura polllnt addi fuprr hanc Matcriam, fcd vcrcor nc putcs ivc 
jam ea dixifll* , qua; fufficiunt , idco add im tantum demonlVrario- 
nem quarundam Rcgu^arum Algcbraicarum , £c quorundam Theo- 
rcmacum qua: facillimc cx Lcmmate XI. dcducuntur. 

I. Rcgula ,qua cognofcitur , num dure vcl plurcs Radiccs vEqua- 
tinnis fint aequalcs, immediate fcquiturcxditfto Lcmmatse. Poneduas 
Radiccs ^quationis a" — A.v-' + B** 1 -Cx" ' &c. = o, cflc 
cequalcs, crunt ctiam aequalcs duo Valorcs ipfxus jr , (quod fempcr 
dtxquale* — e) ponamus e elVe nequale nni ex di-obus Valoribus' 
arqualibus ipfius & cvancfccnt duo Valorcs ipfius^i idcoquc 
primus &fccundus Terminus .Equationis ipfius y in I.cm. XI. dc- 
bcnt cvancfcerc ; quiaj 4 dcbct dari in quovis Tcrmino: crunt crgo 

c — A c" 1 + B £»■ * -Cf) Scc. = o, & ne 9 ' 1 — > Ae r -> 

+ n — 2. >: Bf-' Scc. — o \ pcr confcqucns du.c hx ^quationes ha- 
bcbunt unam Radiccm communcm , qux* dcbet cflc una cx Radi- 
cibus ipflus x, qu.c sequalcs fupponebantur. cll crgo manifeftum , 

quod ubi duo Valores ipfius x funt.xqualcs inypquationc *■ -U" 1 

fB^&Csj, illorum unus dcbct cfle Kadix JEquatioms 
»*■»•■ — n— r x A* » 1 + /-T— i x Ba - s &c. = o. 

Si trcs Valorcs ipfius * fupponantur^Fqualcs, intcr fc £v ipfi 
trcs Valorcs ipfius r ( = * — c ) cvancfccnt, &: trcs pvimi Tcrmi- 

ni i Equati onis ipfius y m Lcm. XI. evancfccnt ; idcoque crk 

n. * ■■' £"■'- — n~~i x n—i * + „ —z 

x 5 x B Scc. = o j cC unus cx arqualibus V.hori- 

busipfius xcrit una cx Radicibus hujus ultimae & quationis , «k duo 

horum Valorum scqualium ciunt intcr Radiccs /Equationis nx^ 1 

n — i * A** 1 + // — i s Ba"' Scc — o. In gcncrc fi /Equatio 
*" — A*"* I +B* B 1 C<:c. — o tot habcat Radiccs scqualcs, quoc dan- 
tur unitatcs in S , tot cx hifcc Radicibus dabuntur in /Equatio- 
nc /ja"»- 1 — «^- i A.v » + » x B*" » 6;c. = e , quoc dsntur 

Tt i u:ii- 
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unitntcs in S— I, codcm modo tot crunt cx Valoribus xqunlibo» 
in ^Equationc n x ;/ — i x x" 1 — n —~i K n— i *Ax* x « 
n— 5 • Ba m ckc — o y quot dantur unitatcs in S — i,& fic dcin- 
ccps. 

II.Gcncralis R egula, quam dedit NEWTONUS in Artkuh ie Li- 
tnitibtts A.quaihnian , qua invcnitur Limcs major quovis cx Valoribus 
ipiiusv, immcdiatc dcduciturcxLcm.XI. patct cnim,quod fi e talis 
fitquantitas,utpofita in omnibus Cocfncicntibus ipfius j-,vidclicct in 

c" — Ae* > +JSe n l &c. nc nl — « — i * Af»» + »~^Tx B**> &c, 

— t >i — L n — j 

n x — - t m * — »— i > — A^J + «— t x 5 Be"<&c, 

Z 2. X 

dct omncs quantitatcs, qux indc oriuntur , pofitivas, in hoc cafu, 
aim nulla fit mutatio fignorum in iEquattonc ipiius r, fcquitur o- 
mncs ipiius y Valorcs eiie rtcgativos; & cum fit fempcr v—x — e, 
patct e cflc qiuntitatcm majorcm quovis valorc ipfius *, idcit e dcbct 
eflc majus quavis Radice vEquationis x» — Ax" + Bx" l -Cx*« 

&C. = 0. 

111 Ex codem Lcm. XI. Thcoremata quxd.im utiliflima circaMc- 
thodum Scrierum & Fiuxionum , & circa Rcfolutioncm ^qiiatio- 
num facillimc dcducuntur. Patct cnim, auod Cocfficicns fccundi 
Tcrmini in iEquatione ipfius y in dicto L^mmatc cft fluxio primi 
Tcrmini divifa pcr iluxioncm ipfius.'; CocfiicicnstcrtiiTermini eft 
fccunda fluxio primi divifa pcr 2^; poncndo e flucrc uniformircr i 
Tcrmini tcrtii Cocfficicns cit tcnia flirxio primi divifa per 2.* $r'*, 
& fic dcinccps : idcoquc fupponcndo e' — Ar" ' + Be" » &c. =c , 

iEquatio qua y dctcrminari dcbct , cri: c + --% + — — — y s 

+ 11 j^ 1 KC. =5. atquc indc , quanJo e cd propemodum va- 

lor ipfius x, Thcorcmata dcduci pofllmt, quibus approximare pofc 
fumus ad y , ac proinde ad x , quod fupponitur arqualc 
y + f. 4 



TA..XUI. IV. Stt AP ( = ;. ) abiciiia , PM ordiiita cujusvis Curvx 
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Digitized by Google 



E L E M E N T A. \fi 
BLM; & ponamus nliam quamcunquc abfciflim AK = f, Sc or- 

dinaram K L = c , crit z ( - P M ) = * '+ ^j-J 4 + -~-tj J* 

+ jri 8cc. 

i x ; x } ^ 

Ponatur enim z arqualc cuicunquc fcriei , qux confiflat cx datis 
Quantitatibus, & potentiis ipfius *, ut Ax" + B*- + C*' &c. & 
fubftituendo e + y loco ipfius * habebimus codcm modo ac ia 
Lcm. XI. 

2 = Ae* +~ nAt" y + n > — — x A f 8cc. 

+ Bt r + r Be r -' ^ + r x -"- = - 1 * Bf l / &c 

+ d' + sCe"' y + s x * Ce' 1 y' Scc. 

5cc. &c. £cc.' . 

Scd ubi * = *, tunc z — <• = Af" + B*--+-Cf fiCc. & e = »A<?»« <r* 
+-B i '" , t f + j CV»*'&c.f"=» x jT—i x A c- V+rxTT- kB»w 

+iXJ — i Ce ' V&c.idcoquc z = c + ~y +— > l +—-^-ry ».oCc. 

Eodcm modo invcnic* r=z + — j+-^ 1 -> s + ■■ . + 8cc. 
nam cAf» + Bf + C*' = A x x ± y j" + B < "*+_>■ | r +C^ + j f 
&c. = z +_ -^> + — T T jr 1 &c. Arca KLMP acqualis cfl: fluenti 

x lx 

ipfius zy vcl cy , fcd 

' Z ' Z ' Z ' 

ey= z y ± — y y + — ry jr» > + r-r yS &C 

5c zy = o' T-j y y 7 +~*7"x"p J ? & c P cr co * rc - 

fcqucns fumcndo flucntcs 

Tt \ KLMP 



KLMP=v>T : / + 
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2<r 

3 



2. - 5 1 1 



A 

c 



.-. 

z 



Sct. vci 



KLMP = zy + — > + — - jr» + — 

Hoc ukimum Thcorcnu illud cft , quod Dc^cliiTimus Douiinus Ber- 
noulli in luccm dcdit in Actis Lipficnlibus Anni MDCXCIV ; 
fed jam Tempus cft lon^ac hmc Epillolac finora imponcndi, 8cc 
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METHODUS DETERMINANDI 

Numermn Radicttm impoljibiliwn^in JEquationibm 

afeflis. 

Auc5tore GEORGIO CAMPBELL. 
L E M M A I. 

IN omni alTcch iEquationc Qiiadratici, c. x a — Bx + A—o, cu- 
jus Radiccs fimt rcalcs, quarta pars Quadrati Cocfficicntis fccun- 
di Termini major cft Rccrangulo cx CoerKcicntc primi Tcrmini 6v 
numcro abfoluto. idclt \ E l majus cft quam ^ A;8c vicc vcria fi fit 
JR : majus quam a * A, Radices JEquationis crunt rcales;fcd fi fit 
JB 1 minusquam«x A, Radiccs crunt imnoflibilcsi iunt cnim Ra- 

dicd JEquationa '"^ ,B'-.xA jB-ytB-^TTA 

L E M M A II. 

Quicunquc fit Xumcrus Radicum impoffibilium in jEquntionc 
.x* — B*" 1 + Ca" j — D *" J + &c. ±_d** + ^» +_£* + A = <?, 
fot cxactc crunt Radiccs impoflibilcs in jfLquationc A x * — b* n 1 
-t-f*" 1 — /ix» j + £cc. +_D*3 +" Ca 1 +_ B* T i =o. Radices c- 
nim poftcrioris ^Equationis rcciprocas funt Radicum prioris, ut p^- 
ret cx vulgari Algebra. Sint Radiccs jEquationis Quadrato-quadra- 
ticar a-4 _ B.v'4-C-» 1 — D*+ A=r », a, b, c,d y t quibus finc 
^ j oc d impofiibilcs , Radiccs ^Equationis Ax+ — D *3 + C * * — B .r 
I I l S ., , ,11 

+ 1—0 erunt — , -r-, y, ; idcoquc harum dux — , -ji 
ctiam impoflibilcs. 

• » 
LEM- 
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LEMMA III. 

In omni iEquatione ut *" — B." + C *•* — D*»» + 
£*•■♦ &c ± T^d* 1 ± T ± A = o, cu- 
jus omncs Radiccs funt rcales , fi unusquisquc Tcrminus mul- 
tiplicctur pcr indiccm iplius x, Produ&umque dividatur pcr 

x, -/Equatio , qux indc orictur , — n — i B*" l + » — z 
> Cx* -i — TIT$ y Da"-» + » — 4 x E/ i- &c. _+4**» T J^* 
± i f £ = <>, habebit ctiim omncs Radiccs fuas rcalcs. Sic Ci 
omncs Radices jTquationisA» — Bj^ + Ca- 1 — Da-+ A -ofint realcs, 
crur.tctiamrcalesRadiccs vEquationis^.* 3 — ?B-> l + iCx — D = o. 

I.cmma hoc Convci fiontm non patitur , innumcri cnim dantur 
Cafus ubi Radices yEquationis n* M 1 — n — i x Bx" 1 + n — i k C x n ' 
— ^^ij Djt»«+8cc.± ^**+ tf*±*=* funt rcalcs ,_cum 
umcn iEouatio /-B/-+,C^ l -D/»+&c. ±d*> + <:*'- 
+ b x +" A — o habcat vcl aliquas , vcl quandoquc omncs Radices 
impoflibiles. Scd quicunquc fit Numcrus Radicura impoflibilium 

in .Equationc n x M 1 — » — i * Ba" 1 + » ~* xC/> --8cc. ± 
2f * + /}=o,tot ad minimum crunt Radiccs impoflibiles in ^Equa- 

tionc *" Ba"+ Ca" 1 — &c. ± c +• A — o. Sic omncs Ra- 

dices JE quationis 4 * J — ' B j» 1 + 1 C * — T>~o poflimt eflc rcalcs , & 
tamcn dux vcl fortc omncs Radiccs iEquationis a + — Bx j + Ca* 
A = o crunt impoflibilcs ; fcd fi diuu Radiccs yF.quationis 4 * J — 5 B x x 
+ iCx — D-o fint impoflibilcs , dux ctiam ad minimum crunt 
impoflibilcs in jEquatione B* ; +Ca* — D*+A = <?. Harc . 
omnia fucre dcmonftrata ab Algcbraicis fcriptoribus fpcciatim a Do- 
mino Reyncau in fuo Gallico Trachtu cui Titulus cft UAnalyfc 
Deuionlrccj & facilc apparent pcr Mcthodum de Maximis & Mm- 

mis. 

COROL. Sint omncs Radiccs ^Equationis — Ba" ' + C*»-» 
— D*"»+Ea-'» — F-A»-» + SvC. ±/*' + dxi-+ C x* ±_ 

bx~+ h = o r^alcs , cnjntctiam pcr hoc Lemma Rcalcs omne s Ra- 
diccs iEquation> — B*-» +» ~^iCs*> -n — 1> 



Digitized by Google 



E L E M E N T A. %%f 

D.v" « + n — 4 E a' ( — >/ — 5* F.v" ' 4- Scc. +. f fH T 4* A ' £. 

3„'„ 1 4" 1 <:„■+_£ — 0. iJcirco pcr iJcm Lcmma realeserunt omncs Radi- 
ccs -_Equationis n «< » — 1 a" 1 — n — 1 > » — 1 B a' »+» — 1 * 



. a-tf 



— 3 C a'""* — « — 3 y » — 4 D.v" v 4- — 4 * ■ — j* E 

■ — x « — <s F/74 8cc. + _ <j/a ; + 1 2. e a s +. 6</„ qr 

if = 3, vcl ( JiviJenJo pcr 1 ) » x * " - x n 1 — « x 7; ~~ - 
_ « — 5 _ n — 4„ n — f 

Ba""' + u —1< — — C *-4 — « — 2 x 1 D.V J+ «-4 : - , 

Z 1 Z X 

y ^ 

Ex- ■« — « — 5- x 1_ _ Fx-'4- &c. + 1 0/*' "+ 6rr + 

m 

Tc~o. EoJcm modo rcaks erunt omncs RaJices ^quntionis 

1 $ z _ 1 5 

C *"'-&-. +_ 10/x 1 4- 4< , v + d=o.& fic pofliimus JcfcenJerc Jo- 

ncc pcrvcniamus ad/Equ.itioncm QiiaJraticam »* — --■ x s -- 

* B * + C = 0. ExJcm .Equationcs fic aflccnJunt 
»— I 

ifX —— ** «— I B AT +C-0 

, ; x x ~ 2 a' — x B.\* + »— z C.v — D = <?. 
1 3 1 

1 3 * 2. 3 i 

x C.v J — w — 3 Da + E — o. 

n—i n — z n — 2 r, — 4 n — 1 n — 2 w — _. 

5.»~4 -_ _ n 

3 

*D.v l + » — 4E* — F = o. 
& fic deinccps. 

Sit M aliquis cx Cocflicicntibus _Equationis x* — B v" » + 
C »** — p A » i + E a" 4 — &c. +. A —0. fintquc L&NCocf- 

V t - ficien- 
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ficicntcs ipfi M adjacentcs; fitquc m E^poncns Cocfficicntis M, (per 
Exponens Coefficientis intiliigo numcrum,qui dcnotat Iocum,quem 
Coelficiens aliquod occupat intcr alia , fic ii M rcprefcntct Co_ffi- 
cicns E idcoquc L=D,&N=F, erit m _ 4.) facile patcbit, quod 
intcr pracccdcntes iEquationes aftcendcntcs , illa cujus numerus ab- 

folutus cft N hanc obtinebit formam n * < * &c. x 

i 3 m+i 

x m+i -Z=J* "px^-l 8cc. >^b^ + ^Tx W ^ 

W W 72 , , 

X CCC. X ^ C.V W1 &C +_« M+f. La 4 + 2f «I 

x M a- +_ N — 0. Cujus omnes Radiccs erunt rcalcs , fi fint realcs 
Radices .Elquationis *" — B.V 1 + C*"* 1 — &c. ± A = o. Sit 
N = F, crit M - E, L = D, 8c m — 4. Et ^Equatio , cujus nu- 

mcrus abfolutus cft F , crit ».<_--^ x___-5x * x » — 4 x , 

w — 1.» — 2 » — 4 n — - 2 » — 4 

' — »— 1 x 2 — x — — x + // — z * - x — 

. r, 4 - 

CrJ — » — 3 * T~ * DvX + » — ^Ex — F = o. 

PROPOSITIO I. v 

Sit .v— B *"•« + C^ 1 — D.v-» + E.x"« — &c +_fA« T i** 
+_ r a. 1 +~ hx + A 0 yEquatio cujuscunque Dimcnfioni*, cujus 
omncs Radices fint rcalcs ; fit M aliquis Cocflicicns hujus J_.qua- 
tionis, L 8. N Cocflkicntcs adjacientcs m E>.poncns ipfius M. Erit 

\ Quadratum Cocnicicntis Mduchim in Fractioncm 



m+i x« — th+ 1 

fcmpcr majus L N y Rc&angulo cx Coefficicntibus adjacentibusj fic 
in .Equatione *1 — B a • + C .v 1 — D x + E - 0 , ubi n — 4, facicndo 

M^C,ideoqucL-B^=D,&»==l,crit=__=__^^ . > C 1 , vcl 

z + 1 - 4—1+1 

1 C s majus quam B ; D, damtnodo omnes Radiccs iEquationis fint 
realcs. Quia 
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Qiiia (pcr Lcm. III ; Radtccs iEquationis QiiaJratic„;i * 

— n — i B x + C — o funt realcs, erit (pcrLem.I.) * x»- if 
x B s majus quam » - ■— — ;; C, Sc dividcnco urrumqucpcr T 

R — • 1 

cr ; t ___ — x B-imjusquam i - Cj idcoque in jEquatione F.v" 5 + 
C.v" 1 — D x"*J + C\c. ± A-e, dimcnfionum 8c cujus omncs 
Radiccs funt rcaks, Quadratum ipfius B Cocflicientis fecundi Tcr- 

mini, ducrum in rra&ioncm majuseft quam i xC Rcctan- 

gulum cx Cocffkicntibus aJjaccntibus. ScJ (pcr Lcm. II.) omncs 
RaJiccs iEquationis A.v" — bx » ' + a»-* — &c. -f Cx* +~B.v £ 

i — «, veI,dividendo pcr A, Radiccs /Equationis x n T"**' 

c V" ~i . C B , i , 

+ X *** — — "A "+~A" X ~ A~ 1,5 ^ untrca ' cs » Kkoq Ufi 

('cx iis quae moJo diximus) • >— r- majus cflc dcbct quaui 

i x Sc pcr confcqucns * — — x majus cfl quam * - A ; ldcir- 

co in /Equationc xn — B.v" + C* M — &c. + <; *■ — J*+ A z_ 9, 
Dimcnfionum » , 6c eujus omncs Rndiccs- iunt rcalcs , Quadra- 

tum Cocfficicntis * ducbum in Fractioncm , majus cli 

Rc&angulo ex Cocfficientc Termini x z , Sc Numcio abfoluio; fcd, 
(pcr Cor. Lcm. III.) omncs Radiccs i£quationis n x — — * — — 1 

e tt-m . n — t n — W 

x &c - x TTTT **' + 1 «— i x x &c. y. B.v™ + 

»—* Ix-T— xCCC. x C*"** SCC ± »— W+I* 

rn — i l 

L* s +" » — m Mjr+N-o, funt realcsj idcoque , cum hxc 

iEquatio fit Dimcnfionum /«+ i ) Quadratum n^—m * M duc"tum 

Vvi in 
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W + I I - 

in Fraftioncm ^ — — - ( ma j us cr ^ quamRccUngulumex» — w+i 
x - — x L & N ; id c(l M .x » — «j 1 x M* majus cric 

— 

quam ;; — w+l * — — - * L • N. idcoquc (dividcndo utrumque 



n — m w? * ,/ — m 



rcr n — m + i x — — ) crit — — : — ~z x M 1 majus quam 

4 ;/,4-i m+i 

L* N. Q. E D. 

COR. Ti.it fcrics Fraaionum "— , — % 9 &c. 
i 

ufquc ad - Quaium denominatorcs fint Numcri in Progreflionc 

Arithmctica, 1,1,3,4, &C,Usqucad numenim ;», qui indicat Dimenfioncs 
jT.quationis ■»» — B 1 4- C*" 1 — ccc +. \ ~ o; Numcratorcs 
nntineadcm Prosrcffione fcd invcrfa; divklatur fccunda harumFra* 
clionum pcr primam , tcrtia pcr frcundam , Sc flc dcinceps , £c 
ponantur fra&ioncs, quje cx hiibe Divifionibus oriuntur fupra mc» 
dios Ttrminos vEquationis, lioc modo. 

1 Ix»— 1 ?*;;— 3 4x« — 4 . 
— _ ~_ , — S^c. 

*" 3*;;--I 4 X ;/— I f -. ;.— J 

- _ B^" ' + O" * — D *-J 4- E *• * — &C, ± A ~ 0. 

Tunc fi omncs Radiccs ^Equationis funt realcs, Quadratum cu- 
jusvis Cocfitcicntis, duclum in Fraclioncm , qux- fupercminet, ma- 
jus crit Rcctangulo, cx Cocfficicntibus adjaccntibus : Hoc Corolia- 
rium converti non potcft, innumenc cnim dantur ^Equationes , in 
quibus Qua ratum Cocflkicntis cujuscunquc , du&um in Frae~tio- 
ncra (upcrcraincntcm majus cfie porcft ProJucto cx Coefficicntibus 
adjacentibus, Sc tamcn alicytx vcl forte omn v s Radiccs pofiunt cfic 
imaginaria?. Idcirco, ubt Quadrarum Cocfficientis duchim in Fra- 
ctioncm fupmmincntcm majus eft Producto cx Coerficicnti- 
bus adjaccnttbus , mhil inJc potefl concTudi , quoad pofli- 
bilitatcm , vd iropoffibilitatcna , Radicum /Lquationis j fcd ubi 

ulc 
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ule Quadratum ita multiplicatum , minus cft cjusmodi Producto , id 
ccrtum eftindicium duas dari Radiccs impoflibiLs. 

Ex di&is, immcdiatc dcducitur dcmonftratio Rcgulr, quam dc- 
dit illuftriflimus NEWTONUS, qua detcrminatur Numcrus Ra- 
dicum lmpoilibilium , in quavis data A \quaiionc. 

Sibolium. 

iEquationis «• — B + C \ " • — D *■ » + E x" « — F a" * + Scc. 
+. A c\c. = 0 Radices defigncntur Littcris //, r, </, c, /, £> 
Scc.crit (ut notum cil ) B fumma omnium Radicum ~a+ b + c 
+d +e +f+x &c. C fumma Productorum cx binis Radicibus = 
& b + a c + ad + ae + af + ag + &c D fumma Productorum cx 
tcrnis radicibus — abc + abe + abf + abg + Scc. E ab:d+ 
abcf+abcx+ &C F - abcdt + abcdf + .ibc dg + bcdef + cVc , Sc ita 
dcinccps. Rqi\fcnrcr r uc in Propotrrione , M aliquod cx Coeffi- 
cicntibus, L £c N Cocflicicntcs acjjaccntes; flt m Exponens ipfius , 
M ; fit Z fumma Quadratorura omnium Diflcrcntiarum , qux dari 
pofTuntintcrTcrminos CocflicicntisMtfit * fummacx omnibus dictis 
Quadratis quorumtcrmini diTcrunt unalittcra, 6 fummaillorumQua- 
dratorum, quorum Termini duabu.» diflcrunt littcris; y fumma il- 
lorum, quorurri Tcrmini tribus duTrunt litteris ; & fumma , quo- 
rum Tcrraini quatuor dificrunt littcris, &: fic dc cvtcris Si M dz 
acquale F~a'-: h + a b c df+ a b c dg + Scc crit Z ^abcdc — abc Jff 
+abcde — aTcd}\ % +l^d T—af^fj\ l +bc def— *bfgh\* 
+ Svc. * -=_« b c_ u c — abc df\ x +.v' : i e — abcd <jr + aUde — a':cdl [* 
4- bc def—bcdctf +&q fi—abcde —abcfv}r + ab cdt ~- ahcf b\ * 
+ Tcdef — hr dff? + Scc y^q ^dT^-a"!.!^ + «faif—ate&l-\ l 
+ 5cc. i -abcde — a fg b k\ l + * c dfg — « b e h kf + Scc. Hifce 
pofitis, dico, quoi Quadratum cujasvi» Cocmcicntis , ut M, du- 

dum in Fractioncm ^-^~^=r<«cdit Rccran S uIum ex 

m+ 1 x n — w+ 1 

n+\ *Z 

CocQkicntibus adjacentibus L N, Quanutatc -~ ^7 — —7 

Vv 3 _ » 

2 
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at>t: — arit j 1 + abc — cdiY + abc — bde\' + &c. y — „. 

=_J D a , vcl ■ D 1 cxcedct C E Qiiantitatc -— C——L. 

i+i 3+1 j+ixJTTj+i 

— LiinL 3 — (c J uia z = " + ^ 5 # = * * *b<—-*d , tf +i* 

*bc — bdt- |" + &c, qui fcmpcr clt Numcrus Pofitivus, ubi Radi- 
ccs funt rcalcs. 

SitM — E — abcd+abcc + abd; + h rde + &c. erit L == D, 
Nz=A,w — 4, Z — J*72 — aunf + abcd — abdTf + 

tbcd — bcJe\ x + &c. — ,£ =s — y — <r. Idco - 



4-T-— 4 



4+1 x f— 4+1 

xE%vcUE J cxccdetDxAQuantitatc — \*z=iiZ 

4+ 1 y f — 4+ 1 

— J «, =nZ =r Jj<_«i77^X^p + ~ abccl — bcdc | J 
+ &c. Qui Nuuktus cit fcmpcr Pofitivus, fi Radices fint Numcri " 
rcaks. t 



PROPOSITIO II. 



Sk Bx-' + CA--~D^J + EA-4_f Cc . 4 ^ 0 ^Equatio 
cujuscunquc Dimcnfionis , cujus Radiccs cum ipfarum f &nis cxpri- 
mantur litterisa, b % c % ^i^c^iiJ^Coetr.cicns quimn- 
quc hujus ^Equationis, fint L & N Cocflicicntcs adjaccntcs ipfiM ; 
K, O Cocflicientcs adjaccntcs ipfis L&N; I, P adjaccntcs ipfis* 
K , &: O; H, Q, ipfis I & P, & fic dcinccps fit m cxponcns Cocf- 
ficicntisM, &Z ( ut in Scholio : = furnmx omnium Quadrato- 
rum, qtux: ficri poflunt cx Di.lcrcntiis Tcrminorum ipllus M. Qua- 
dratum cujufcunq uc Cocil icicntis, ut M, ductum in hanc Fractio> 

n A % 3 &c. x m — 

^Ofl^P-H Q+Scc.Quantitatc ^z ^L , 

» x v — — £cc* 



v v n 

<yUC 
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quae Quantitas fcmpcr cft Numcrus poficivus, cum Radiccsa, 
c, d, tkc fiint rcales, five pofitivx, fivc n.gativx. 

Sit jEquatio fcptcm Dimcnfionum , ut .\" — Bx 6 +C#' — D.v+ 
+ E*' — F.v x + Gx — A — o. Cujjs Radiccs fint <7,A,r,^,f,/ 
in hoc cafu n~ 7, fit M — £ — .tbcd+tbcc + «if /" + 
+bcde+&c critOT— 4,L = — D, N = — F, K C,0=G, 
1= — B, P — — A , Z — ahcd — abcc\ - +ab cd. — abcff 

1 

+abcd-~abcg\ i te.+ IJcirco «xl- ?> . j , x « < E 1 vcl g E 1 

! Z . Z 1 
exccdct D F-C G + B<A Quanntate — „ — vcl — = — * 

/ " 1 * i ? / 

abcd— abce\* + T ? * ~aJ~cd — abcf] 1 + o:c. 

Ex hac Propofitione dc Jucitur (cqucns Rcgula dctcrminandiNu- 
mcrum Radicum impoffibilium in data ^Equationc. 

E Binomio elcvato ad Potcntiam cujus indcx cxprimit Dimcnfio- 
ncs ./Equationis Propofitx fumantur Uncix Tcrminorum mcdio- 
rum, unitatc dcprcflie ; quacvis Uncia fic dcminuta, dividatur pcr 
icfpondcntcm Unciam duplicatam , tv Fractioncs, qux indc ori- 
untur ponantur fupra mcdios Tcnninos Corrcfpondcntes in data 
/Equationc: & fi Quadratum cujusvis Tcrmini ducrum in Fn&io- 
ncm fupcrcmincntcm majus fit quam Rcctangulum e Tcrminis im- 
mediatc adjacentibiis, minus Rcftangu.o cx proximc utrinquc ja- 
ccntibus, plus Rectangulo cx utrinque fcqucntibus,minus &e,tunc 
fignum + ponatur fub ipfum Tcrminum, cujus QuaJratum fuit 
muhiplicatum pcr Frac~tioncm fupcrcmincntem ; finminus, ponatur 
fignum Ncgativum, atquc fub Primumcv Ultimum Terminum po- 
natur fignum +. Tot ad minimum erunt Radiccs , impoiTibiles , 
quot dantur mutationcs in fcric fignorum a figno + ad llgnum — , 
vd a — , ad +. 

Ex. gr. Detcrminandx fint RaJiccs impofiibilcs in jEquationc 
hac,v~ — f.v G + ir .v* — z;.v4 + 18 x J + io.v ? — 18 v +14. — ». 
Uncix Tcrminorum intcr mcdiorumin fcptima Potentia cujusvis Bi- 

nomii 
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«mii fcnt 7, tt. 3f< *f» » • 7- « ^ ibus f^ db "J_* 
tem, & dividendo, rcliquum pcr ipfam uneiam duplicatam v Quo- 
6 ^ U to 6 , i «• «Z.IZ, 

ticntes crunt— ' ~> ^ » , 4 * vci 7 n $f *f 

— , -i, Qux fra&ioncs poncnd* funt fupra mcdios Tcrminos 

Zl 7 

datx /Equationis hoc modo. 

1 'o , i_ __ 10 

x? — . j-x 6 + i f#i — + i8.v ; + io«* — - s * + z^-e. 
+ + — + — + + 

Dcindc quiaQuadratumipfius fx*duchim m fractionem fupcrcmi- 

ncntcm ^ idcft - *" minus eft quam *7* lf*« , Wcft quam 
, r *'\ ponofignum — fub Tcrminum f * 6 . Porro, quia Qua- 
dratum ipfius ifx» dudura in Fraaioncm fupcrcmincntcm — , 



ijcft ZI£ x ,o ma j us c ft quam - f x 6 x-ii7^-^ i8x) 

= P7 x-, 7 ponofignum+ fub Tcrminum if#*\ Vidco ctiam quod 

■ x 8 (Qiiadratum Tcrmini i duHum in Fraaioncm — > 

roinus eft, quam 7f*T^T8x* f^TTTV + * — . _8x 

= 29**% pono fignum - fub Tcnninum l^U dcinde qui* 

18 x3,- « eft x 6 , majus cft quam -^^^ 
— i f ,ix- i8~x"— f x 6 ^. = 7 o* 6 , pono fignum + fub 
Tcrminum i8*3. Porro, cum lo*H* , vd — minus fit 
quam T8*7T=7Er — 2 , * * 14 - 4» *S pono fignum 
— fub Terminum io* s ; Tandcm quia iTm** vcl »6x* jna- 
tus eft quam 10*» x Z4--- 140*», pono fub *8* fignum +> & ut 
dixi fub primum atquc ukimum Tcrminum fcribo +. Cum aurcm 
fmt fex mutationcs m figms vidco fcx dan Radiccs unpoflibilcs. 

Xx » 
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Si Rndiccs impoflibilcs fuiflcnt invcnicndie per Regtriara NEW- 
TONIANAM, fic fuilVct operandum. 

i_ J_ ± i_ _f J_ 
7 , P 4 4 ' P 7 

+ — + + + - + , + + 

pcr qtiam Rcgulam duar tantum Radiccs impofTbilcs invcnitmrur,' 
cum dcfflur fcx , fcilicct 1 + > — 3 , 1 — v — 3 , I + v — z , 
x — v—2, 1+/™!, 1 — v — 1 , fcptima Radix cft — 1 . 

F I N I S. 
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